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 American Association of Clinical Endocrinologists (AACE), American College of Endocrinology (ACE) and Associazione Medici 
Endocrinologi (AME) Medical Guidelines for Clinical Practice for the Diagnosis and Management of Thyroid Nodules are systemati-
cally developed statements to assist health care professionals in medical decision making for specific clinical conditions. Most of the 
content herein is based on literature reviews. In areas of uncertainty, professional judgment was applied.
 The first edition of the AACE/ACE/AME Guidelines for the Diagnosis and Management of Thyroid Nodules was published in 2006 
after extensive review of the literature by representatives of endocrinologists, endocrine surgeons, and thyroid pathologists and with 
accurate external refereeing. These guidelines were updated in 2010 by a task-force group representing experts from the same scientific 
societies and from the European Thyroid Association on the basis of advances in diagnosis and management of thyroid nodules. The Task 
Force now editing this third edition of the guidelines on behalf of AACE/ACE/AME includes new contributors and referees. This updated 
edition incorporates recent scientific evidence, includes the use of new diagnostic tools and treatments, and addresses avoiding unneces-
sary diagnostic procedures and risk of medical or surgical overtreatment. The importance of patient information and participation in 
clinical decision making and the role of a multidisciplinary approach to thyroid nodular disease are fully considered.
 These guidelines are a working document that reflects the state of the field at the time of publication. Because rapid changes in this 
area are expected, periodic revision is inevitable. We encourage medical professionals to use this information in conjunction with their 
best clinical judgment. Any decision by practitioners to apply these guidelines must be made in light of local resources and individual 
patient circumstances and preference.
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Abbreviations: 
AACE = American Association of Clinical 
Endocrinologists; ACE = American College of 
Endocrinology; AFTN = autonomously function-
ing thyroid nodule; AME = Associazione Medici 
Endocrinologi; AUS/FLUS = follicular lesion/atypia of 
undetermined significance; BEL = best evidence level; 
BSRTC = Bethesda System for Reporting Thyroid 
Cytopathology; BTA = British Thyroid Association; 
CEUS = contrast medium–enhanced ultrasonography; 
CNB = core-needle biopsy; CT = computed tomog-
raphy; 18FDG = 2-fluorine-18 2-fluoro-2-deoxy-D-
glucose; FDG = 2-fluoro-2-deoxy-D-glucose; FNA = 
fine-needle aspiration; FNA-CT = calcitonin measure-
ment in fine-needle aspiration washout; FNA-PTH 
= parathyroid hormone measurement in fine-needle 
aspiration washout; FNA-Tg = thyroglobulin measure-
ment in fine-needle aspiration washout; FN/SFN = pure 
follicular patterned lesion, suggesting a follicular neo-
plasm; FTC = follicular thyroid cancer; FT3 = free triio-
dothyronine; FT4 = free thyroxine; GEC = gene expres-
sion classifier; IMAX = maximum intensity of peak; 
LTA = laser thermal ablation; LT4= levothyroxine; 
MEN2 = multiple endocrine neoplasia type 2; MeSH 
= Medical Subject Headings; MNG = multinodular goi-
ter; MRI = magnetic resonance imaging; MTC = med-
ullary thyroid carcinoma; NPV = negative predictive 
value; OR = odds ratio; PEI = percutaneous ethanol 

injection; PET = positron emission tomography; PPV 
= positive predictive value; PTC = papillary thyroid 
carcinoma; PTH = parathyroid hormone; PTMC = pap-
illary thyroid microcarcinoma; RFA = radiofrequency 
ablation; rhTSH = recombinant human thyrotropin 
(thyroid-stimulating hormone); 99mTc MIBI = techne-
tium sestamibi; Tg = thyroglobulin; Thy 3 = neoplasm 
possible-atypia nondiagnostic; TIRADS = Thyroid 
Imaging Reporting and Data System; TPOAb = anti-
thyroid peroxidase antibody; TRAb = antithyrotropin-
receptor antibody; TSH = thyroid-stimulating hormone 
(thyrotropin); UK-RCPath = UK Royal College of 
Pathologists; US = ultrasonography, ultrasonographic.

ABSTRACT

 Thyroid nodules are detected in up to 50 to 60% of 
healthy subjects. Most nodules do not cause clinically sig-
nificant symptoms, and as a result, the main challenge in 
their management is to rule out malignancy, with ultraso-
nography (US) and fine-needle aspiration (FNA) biopsy 
serving as diagnostic cornerstones. The key issues dis-
cussed in these guidelines are as follows: (1) US-based 
categorization of the malignancy risk and indications for 
US-guided FNA (henceforth, FNA), (2) cytologic clas-
sification of FNA samples, (3) the roles of immunocyto-
chemistry and molecular testing applied to thyroid FNA, 
(4) therapeutic options, and (5) follow-up strategy. Thyroid 
nodule management during pregnancy and in children are 
also addressed. On the basis of US features, thyroid nod-
ules may be categorized into 3 groups: low-, intermediate- 
and high-malignancy risk. FNA should be considered for 
nodules ≤10 mm diameter only when suspicious US signs 
are present, while nodules ≤5 mm should be monitored 
rather than biopsied. A classification scheme of 5 catego-
ries (nondiagnostic, benign, indeterminate, suspicious for 
malignancy, or malignant) is recommended for the cyto-
logic report. Indeterminate lesions are further subdivided 
into 2 subclasses to more accurately stratify the risk of 
malignancy. At present, no single cytochemical or genetic 
marker can definitely rule out malignancy in indeterminate 
nodules. Nevertheless, these tools should be considered 
together with clinical data, US signs, elastographic pat-
tern, or results of other imaging techniques to improve the 
management of these lesions. Most thyroid nodules do not 
require any treatment, and levothyroxine (LT4) suppres-
sive therapy is not recommended. Percutaneous ethanol 
injection (PEI) should be the first-line treatment option for 
relapsing, benign cystic lesions, while US-guided thermal 
ablation treatments may be considered for solid or mixed 
symptomatic benign thyroid nodules. Surgery remains 
the treatment of choice for malignant or suspicious nod-
ules. The present document updates previous guidelines 
released in 2006 and 2010 by the American Association 
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of Clinical Endocrinologists (AACE) and Associazione 
Medici Endocrinologi (AME). 

I.  INTRODUCTION 

 This document was prepared as a collaborative 
effort between the American Association of Clinical 
Endocrinologists (AACE), American College of
Endocrinology (ACE) and Associazione Medici 
Endocrinologi (AME). These guidelines cover diagnos-
tic and therapeutic aspects of thyroid nodular disease but 
not thyroid cancer management. Suggestions for thyroid 
nodule management during pregnancy and childhood are 
also presented herein (see Table of Contents). The AACE 
protocol for standardized production of clinical practice 
guidelines was followed to rate the evidence level of each 
reference and to link the guidelines to the strength of rec-
ommendations (see Methods).
 The basis of thyroid nodule management is the use of 
high-resolution ultrasonography (US), sensitive thyrotro-
pin (TSH, formerly thyroid-stimulating hormone) assay, 
and fine-needle aspiration (FNA) biopsy, together with 
clinical findings. Thyroid scintigraphy is not necessary 
for diagnosis in most cases; however, it may be warranted 
in patients with a low serum TSH value or a multinodu-
lar gland to detect functional autonomy, most common in 
iodine-deficient areas. Measurement of serum TSH is the 
best initial laboratory test of thyroid function and should 
be followed by measurement of free thyroxine (FT4) 
and free triiodothyronine (FT3) when the TSH value is 
decreased, and measurement of thyroid peroxidase anti-
bodies (TPOAbs) and FT4 when the TSH value is above 
the reference range. A single, nonstimulated serum calci-
tonin measurement should be performed only when med-
ullary thyroid carcinoma (MTC) is suspected due to FNA 
results or history. 
 Thyroid nodules are a common finding because they 
are detected in up to 50 to 60% of healthy people. In 
most cases, they appear in euthyroid persons and cause 
neither compressive symptoms nor cosmetic concerns. 
Accordingly, the main clinical challenge in the treat-
ment of these patients is to rule out malignancy. Most 
patients with thyroid nodules are asymptomatic, but 
the absence of symptoms does not rule out malignancy. 
Thus, clinical and US risk factors for malignant disease 
should always be reviewed. All patients with a palpable 
thyroid nodule or clinical risk factors should undergo US
examination.
 Thyroid FNA should always be performed under US 
guidance because it makes the procedure safer, more reli-
able, and more accurate. In light of the low clinical risk, 
nodules <5 mm should always be monitored with US 
rather than biopsied. FNA should be considered for nod-
ules with a major diameter ≤5-10 mm only when suspi-
cious US signs are present (high US risk thyroid lesions) in 

association with pathologic lymph nodes or extrathyroidal 
spread. FNA is also appropriate in cases where the patient 
has a personal or family history of thyroid cancer or of 
coexistent suspicious clinical or imaging findings. FNA 
should be performed on nodules >10 mm that are devoid 
of suspicious US and/or clinical findings yet do not show 
a definite benign appearance (intermediate US risk thyroid 
lesions). Finally, FNA should be performed on spongiform, 
isohyperechoic, or predominantly (>50%) cystic nodules 
in the absence of suspicious US findings (low US risk thy-
roid lesions) only when nodules are ≥20 mm or progres-
sively increasing in size. Nodules that are functioning on 
scintigraphy and devoid of suspicious US features can be 
excluded from FNA. 
 A classification scheme of 5 cytologic diagnostic cat-
egories and 2 subcategories is recommended for the cyto-
logic report: nondiagnostic, benign, indeterminate, suspi-
cious for malignancy, or malignant. Indeterminate lesions 
are further subdivided into 2 subclasses with significantly 
different estimated risks of cancer, to better stratify the 
risk of malignancy associated with the “indeterminate” 
nodules. 
 Nondiagnostic aspirates composed of pure colloid 
and obtained from a nodule that is completely cystic on 
US should be labeled as compatible with a colloid cyst 
and require clinical and US follow-up. Solid, persistently 
nondiagnostic nodules may be considered for US-guided 
core-needle biopsy (CNB) for microhistologic assessment. 
Alternatively, those with clearly favorable clinical and US 
findings can be monitored with close surveillance, whereas 
suspicious lesions should be surgically resected. 
 Nodules with benign cytologic characteristics should 
undergo clinical and US follow-up. A repeat FNA should 
be performed in the case of suspicious clinical and/or 
US findings or with substantial and progressive nodule 
enlargement, defined as a volume increase >50% (greater 
than the interobserver coefficient of variation). Most 
patients with benign thyroid nodules do not require any 
treatment; levothyroxine (LT4) suppressive therapy is not 
recommended in euthyroid patients. In iodine-deficient 
geographic regions, iodine supplementation is recom-
mended, and a trial of non-TSH-suppressive treatment 
with LT4 may be considered in young patients with a small 
nodular goiter. Symptomatic goiters, whether euthyroid or 
hyperthyroid, may be treated surgically or with radioio-
dine. Percutaneous ethanol injection (PEI) is the first-line 
treatment of relapsing benign cystic thyroid lesions. In 
patients with solid or complex, symptomatic or progres-
sively enlarging benign thyroid nodules, US-guided ther-
mal ablation treatments may effectively control nodule 
growth and local symptoms.
 Malignant or suspicious nodules should be treated 
surgically. Preoperative evaluation with US, FNA, and, if 
needed, further imaging techniques, is recommended for 
appropriate surgical planning.
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 In nodules with indeterminate cytologic results, no sin-
gle cytochemical or genetic marker is specific or sensitive 
enough to rule out malignancy with certainty. However, the 
use of immunohistochemical and molecular markers may 
be considered together with the cytologic subcategories 
and data from US, elastography, or other imaging tech-
niques to obtain additional information for management of 
these patients.
 In selected cases (e.g., neck masses suspicious for 
lymph node metastasis from thyroid cancer, enlarged para-
thyroid glands), hormone measurement in the needle wash-
outs increases FNA diagnostic accuracy.
 These guidelines provide information to improve the 
management of patients with thyroid nodules. These rec-
ommendations must always take into account available 
local expertise, the clinical setting, and patient preference.

II. METHODS

Development and Use of the Guidelines: 
Methods of Bibliographic Research

 We searched for primary evidence to support the cur-
rent guidelines by using a “clinical question” method. Each 
topic covered by the guidelines was translated to a related 
question. Accordingly, the bibliographic research was con-
ducted by selecting studies able to yield a methodologi-
cally reliable answer to each question. The first step was 
to select pertinent published reports. The U.S. National 
Library of Medicine Medical Subject Headings (MeSH) 
database was used as a terminologic filter. Appropriate 
MeSH terms were identified, and care was taken to select 
them on a sensitive rather than a specific basis. The MeSH 
terms and their proper combination enabled us to retrieve 
the reports pertinent to a specific issue.
 The second step was to select relevant published stud-
ies. Beginning with the pertinent reports indexed with the 
appropriate MeSH terminologic filters, we applied the 
PubMed clinical queries methodologic filters. The clinical 
queries were grouped into 4 categories: diagnosis, etiology, 
prognosis, and therapy. For each clinical question, a proper 
complex search string is available (364 [EL 4], 365 [EL 
4]). From the combination of terminologic (MeSH terms) 
and methodologic filters (clinical queries), we selected 
the relevant studies that provided a reliable answer to the 
question.
 After the relevant published studies had been retrieved, 
the bibliographic research continued by looking for fur-
ther evidence cited in the bibliography of each report and 
by following the Related Articles link listed next to each 
item in MEDLINE. Meta-analyses were searched both in 
MEDLINE and the Cochrane Library. Three methods were 
used to search for meta-analyses in MEDLINE:

•	 Selection of “Meta-Analysis” from the 
“Publication Type” menu on the “Limits” tab 
of the PubMed main page.

•	 Application of function “Find Systematic 
Reviews” on the “Clinical Queries” PubMed 
page.

•	 Use of Hunt and McKibbon’s complex string 
for systematic reviews (228 [EL 3]): AND 
(meta-analysis [pt] OR meta-anal* [tw] OR 
metaanal* [tw]) OR (quantitative* review* 
[tw] OR quantitative* overview* [tw]) OR 
(systematic* review* [tw] OR systematic* 
overview* [tw]) OR (methodologic* review* 
[tw] OR methodologic* overview* [tw]) OR 
(review [pt] AND medline [tw]).

 The Cochrane Library was browsed by entering free 
terms in the search window. Guidelines were searched in 
MEDLINE and several guidelines databases. Two methods 
were used to search for guidelines in MEDLINE:

•	 Selection of “Practice Guidelines” from the 
“Publication Type” menu on the “Limits” tab 
of the PubMed main page.

•	 Use of the following GIMBE-Gruppo Italiano 
Medicina Basata sulle Evidenze complex 
string for the guidelines: “guideline” [pt] OR 
“practice guideline” [pt] OR “health planning 
guidelines” [mh] OR “consensus development 
conference” [pt] OR “consensus development 
conference, nih” [pt] OR “consensus develop-
ment conferences” [mh] OR “consensus devel-
opment conferences, nih” [mh] OR “guide-
lines” [mh] OR “practice guidelines” [mh] OR 
(consensus [ti] AND statement [ti]).

 Guidelines were searched in the following databases: 
National Guideline Clearinghouse (U.S.); Agency for 
Healthcare Research and Quality (U.S.); Canadian Medical 
Association—Clinical Practice Guidelines; Canadian Task 
Force on Preventive Health Care; National Institutes of 
Health—National Heart, Lung, and Blood Institute (U.S.); 
National Health Service Research and Development Health 
Technology Assessment Programme (UK); National 
Institute of Clinical Excellence (UK); New Zealand 
Guidelines Group; PRODIGY Guidance—National Health 
Service (UK); and the Scottish Intercollegiate Guidelines 
Network.

Levels of Evidence and
Grading of Recommendations

 The AACE protocol for standardized production of 
clinical practice guidelines was followed to rate the evi-
dence level of each reference on a scale of 1 to 4 and to 
link the guidelines to the strength of recommendations on 
the basis of grade designations A (action based on strong 
evidence) through D (action not based on any evidence or 
not recommended) (Table 1) (366 [EL 4-guidelines]). The 
BEL, corresponding to the best conclusive evidence found, 
accompanies the recommendation grade (367 [EL 4]). All 
recommendations resulted from a consensus among the 
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Table 1
Strength-of-Evidence Scales Reported in the Medical Literaturea

Level of evidence Description

 1 Well-controlled, generalizable, randomized trials
Adequately powered, well-controlled multicenter trials
Large meta-analyses with quality ratings
All-or-none evidence

 2 Randomized controlled trials with limited body of data
Well-conducted prospective cohort studies
Well-conducted meta-analyses of cohort studies

 3 Methodologically flawed randomized clinical trials
Observational studies
Case series or case reports
Conflicting evidence, with weight of evidence supporting the recommendation

 4 Expert consensus
Expert opinion based on experience
“Theory-driven conclusions”
Unproven claims

Level of evidence Description Action

A
>1 Conclusive level 1 publications 

demonstrating benefit >> risk
Action based on strong evidence

Action recommended for indications reflected by 
published reports

Action can be used with other conventional therapy or 
as first-line therapy

B

No conclusive level 1 publication Action recommended for indications reflected by the 
published reports

≥1 Conclusive level 2 publications 
demonstrating benefit >> risk

Use if the patient declines or does not respond to 
conventional therapy; must monitor for adverse 
effects

Action based on intermediate evidence
Can be recommended as “second-line” therapy

C

No conclusive level 1 or 2 publications Action recommended for indications reflected by the 
published reports

≥1 Conclusive level 3 publication
 demonstrating benefit >> risk

Use when the patient declines or
 does not respond to 
 conventional therapy,
 provided there are no 
 important adverse effects;

Or
No conclusive risk at all and no
 benefit at all

“No objection” to recommending their use
Or

“No objection” to continuing their use
Action based on weak evidence

D

No conclusive level 1, 2, or 3 publication 
demonstrating benefit >> risk

Not recommended
Patient is advised to discontinue use

Conclusive level 1, 2, or 3 publication 
demonstrating risk >> benefit

Action not based on any evidence

a Adapted from Mechanick et al (366) and Mechanick et al (367). Used with permission.
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AACE and AME primary writers and were influenced by 
input from the Task Force members and reviewers.
 Some recommendations were upgraded or down-
graded on the basis of expert opinion. In these cases, sub-
jective factors such as clinical experience, cost, risk, and 
regional availability of specific technologies and expertise 
took priority over the reported BEL.

III. EXECUTIVE SUMMARY

A. SECTIONS
 To guide readers, the 2016 Clinical Practice Guidelines 
for the Diagnosis and Management of Thyroid Nodules are 
divided into the following sections: 

•	 The Scope of the Problem
•	 Clinical Evaluation and Diagnosis
•	 Thyroid Ultrasonography and Other 

Diagnostic Imaging Studies 
•	 Thyroid Biopsy
•	 Laboratory Evaluation
•	 Radionuclide Scanning
•	 Management and Therapy
•	 Thyroid Nodules during Pregnancy
•	 Management of Thyroid Nodules in Children

Readers are referred to the Appendix for more detail 
and supporting evidence for each section.

      B. SUMMARY OF RECOMMENDATIONS

 1. Thyroid Nodules: The Scope of the Problem 
•	 These guidelines are designed to optimize the 

current clinical practice in the diagnosis and man-
agement of thyroid nodules and nodular goiters. 

•	 The recommendations should always be applied 
considering clinical setting, local medical exper-
tise, available technical resources, and patient 
preferences [BEL 3, GRADE B].

2. Clinical Evaluation and Diagnosis 
2.1. History

•	 We recommend that the following data be 
recorded:
Age
Personal or family history of thyroid disease or 
cancer
Previous head or neck irradiation
Rate of neck mass growth
Anterior neck pain
Dysphonia, dysphagia, or dyspnea
Symptoms of hyper- or hypothyroidism
Use of iodine-containing drugs or supplements 
[BEL 2, GRADE A]

•	 Most nodules are asymptomatic and benign, 
but the absence of symptoms does not rule out 
malignancy [BEL 2, GRADE A].

2.2. Physical Examination
•	 We recommend a careful, focused examination 

of the thyroid gland and cervical lymph nodes 
[BEL 3, GRADE B].

• Record the following data:
Thyroid volume and consistency
Location, consistency, size, and number of 
nodule(s)
Neck tenderness or pain
Cervical adenopathy [BEL 3, GRADE B]

•	 The risk of cancer is not substantially different 
in patients with a solitary nodule versus patients 
with a multinodular goiter (MNG) [BEL 2, 
GRADE B].

3. Thyroid Ultrasonography and Other Diagnostic 
     Imaging Studies 
3.1. When to Perform Thyroid Ultrasound

•	 Ultrasound (US) evaluation is recommended for 
patients who are at risk for thyroid malignancy 
(see Table 3); have palpable thyroid nodules or 
goiter, or have neck lymphadenopathy sugges-
tive of a malignant lesion [BEL 2, GRADE A].

•	 US evaluation is not recommended as a screen-
ing test for the general population or patients 
with a normal thyroid on palpation and a low 
clinical risk of thyroid disease [BEL 4, GRADE 
C].

3.2. How to Describe US Findings
We recommend the following approach to describe US 
findings:

•	 Focus the US report on stratification for risk of 
malignancy

•	 Describe position, size, shape, margins, con-
tent, echogenic pattern, and vascular features of 
the nodule(s)

•	 For multiple nodules, detail the nodule(s) 
bearing the US characteristics associated with 
malignancy rather than describing the largest 
(dominant) nodule.

•	 For suspicious regional neck lymph nodes, 
describe the cervical compartment, number, 
shape, size, margins, content, echogenic pat-
tern, presence of hilum, and vascular features 
[BEL 2, GRADE A].

3.3. US Rating of the Risk of Malignancy
•	 In thyroid US reports, add to the description 

of US features a rating that stratifies thyroid 
lesions on the basis of their risk of malignancy 
to reliably communicate the expected risk of 
cancer (see Table 4) [BEL 3, GRADE B].

3.4. US Classification Systems
The following US rating system of the risk of malig-
nancy is suggested see Table 5 and Fig. 1 and 2):
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•	 Class 1. Low-risk thyroid lesion. 
- Mostly cystic (>50%) nodules with rever-

berating artifacts that are not associated with 
suspicious US signs

- Isoechoic spongiform nodules confluent or 
with regular halo 

- The expected risk of malignancy is about 1%.
•	 Class 2. Intermediate-risk thyroid lesion. 

- Slightly hypoechoic nodules (cf. surround-
ing thyroid tissue) and isoechoic nodules 
with ovoid-to-round shape and smooth or ill-
defined margins. 

- Intranodular vascularization, elevated stiff-
ness at elastography, macro- or continuous 
rim calcifications, or hyperechoic spots of 
uncertain significance may be present.

- The expected risk of malignancy is 5 to 15%.
•	 Class 3. High-risk thyroid lesion. Nodules 

with at least 1 of the following suspicious 
features: 
- Marked hypoechogenicity (cf. prethyroid 

muscles)
- Spiculated or microlobulated margins 
- Microcalcifications 
- Taller-than-wide shape 
- Evidence of extrathyroidal growth or patho-

logic adenopathy 
- The expected risk of malignancy is 50 to 90% 

in accordance with the presence of 1 or more 
suspicious findings [BEL 4, GRADE C].

3.5. Indications for US-Guided Fine-Needle Aspiration 
3.5.1. How to select nodule(s) for US-guided FNA

•	 In the selection of nodules for US-guided fine-
needle aspiration (FNA), consider a balance 
between the risk of a potentially delayed diag-
nosis and that of superfluous diagnostic proce-
dures or surgery (see Fig. 1) [BEL 4, GRADE 
C].

•	 In light of the low clinical risk, nodules with a 
major diameter <5 mm should be monitored, 
rather than biopsied, with US, irrespective of 
their sonographic appearance [BEL 3, GRADE 
B].

•	 In nodules with a major diameter 5-10 mm that 
are associated with suspicious US signs (high 
US risk thyroid lesions), consider either FNA 
sampling or watchful waiting on the basis of 
the clinical setting and patient preference [BEL 
3, GRADE B]. Specifically, US-guided FNA is 
recommended for the following nodules:
¡	Subcapsular or paratracheal lesions 
¡ Suspicious lymph nodes or extrathyroid 

spread 
¡ Positive personal or family history of thy-

roid cancer 

¡ Coexistent suspicious clinical findings (e.g., 
dysphonia) [BEL 2, GRADE A]

•	 FNA is recommended for the following: 
¡	High US risk thyroid lesions ≥10 mm
¡ Intermediate US risk thyroid lesions >20 

mm
¡ Low US risk thyroid lesions only when >20 

mm and increasing in size or associated with 
a risk history and before thyroid surgery or 
minimally invasive ablation therapy [BEL 2, 
GRADE A]

•	 FNA is not recommended for nodules that are 
functional on scintigraphy (see difference in 
recommendations for children; Section 8.4.) 
[BEL 2, GRADE B].

3.5.2. FNA of multinodular glands and lymph nodes
•	 We do not recommend the biopsy of more than 

2 nodules in the same patient when the nod-
ules are selected on the basis of the previously 
described criteria [BEL 3, GRADE C].

•	 If a radioisotope scan is available, we recom-
mend not biopsying hot areas [BEL 2, GRADE 
B].

•	 In the presence of suspicious cervical lymph-
adenopathy, we recommend FNA for cytologic 
assessment of both the lymph node and the 
suspicious nodule(s) [BEL 2, GRADE A].

•	 We recommend the determination of thyro-
globulin (Tg) or calcitonin, according to clini-
cal indications, on FNA washout of suspicious 
lymph nodes [BEL 2, GRADE A].

3.5.3. FNA of complex thyroid nodule(s)
•	 We recommend sampling the solid component 

of the lesion through FNA biopsy [BEL 3, 
GRADE B].

•	 Preferentially sample the vascularized areas of 
complex lesions [BEL 4, GRADE C]. 

•	 Submit both the FNA specimen and the 
drained fluid for cytologic examination [BEL 
2, GRADE A].

3.5.4. FNA of thyroid incidentalomas
•	 Manage thyroid incidentalomas according to 

the previously described criteria for nodule 
diagnosis [BEL 2, GRADE A].

•	 Perform US evaluation of incidentalomas 
detected by computed tomography (CT) or 
magnetic resonance imaging (MRI) before 
consideration of FNA biopsy [BEL 2, GRADE 
A].

•	 We recommend that thyroid incidentalomas 
detected by positron emission tomography 
(PET) with 18F-fluorodeoxyglucose (focal 
uptake, in particular) should undergo US eval-
uation and FNA because of the high risk of 
malignancy [BEL 2, GRADE A].
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3.6. Other Diagnostic Imaging Techniques
•	 MRI and CT are not recommended for routine 

thyroid nodule evaluation [BEL 2, GRADE 
A].

•	 Consider MRI and CT for assessment of size, 
airway compression, substernal extension of 
a nodular goiter, or presence of pathologic 
lymph nodes in cervical regions not visualized 
by US [BEL 3, GRADE B].

•	 PET/CT may provide additional information 
about the risk of malignancy in thyroid nodules 
with indeterminate cytologic results. Because 
of the insufficient diagnostic accuracy, high 
cost, and limited accessibility, we do not sug-
gest its routine use as a diagnostic tool [BEL 3, 
GRADE B].

•	 Consider PET/CT only for the preoperative 
staging of malignant nodules with aggressive 
features [BEL 3, GRADE B].

3.7. Other US Techniques
•	 Elastography provides information about nod-

ule stiffness that is complementary to gray-
scale findings [BEL 2, GRADE B].

•	 Elastography should not be used as a substitute 
for grayscale US examination but as a compli-
mentary tool in nodules with indeterminate US 
or cytologic findings [BEL 2, GRADE A].

•	 Perform FNA in nodules with increased stiff-
ness [BEL 2, GRADE B].

•	 Use of US contrast medium is not recom-
mended for the diagnostic evaluation of thy-
roid nodules [BEL 3, GRADE C].

•	 Use of US contrast medium is recommended 
only for the assessment of the area of tissue 
ablation induced by minimally invasive tech-
niques [BEL 3, GRADE B].

4. Thyroid Biopsy 
4.1. Thyroid FNA

•	 Combine clinical and US evaluation and, when 
appropriate, FNA results in the clinical man-
agement of thyroid nodules [BEL 2, GRADE 
A].

•	 Always perform thyroid FNA because cyto-
logic diagnoses are more reliable and the 
nondiagnostic rates are lower than with 
palpation-guided FNA (see Table 6) [BEL 2, 
GRADE A].

4.1.1. Requisition form 
•	 Include all relevant clinical and US informa-

tion [BEL 4, GRADE C].
•	 Include a rating of the US risk of malignancy 

based on an acknowledged US classification 
system [BEL 3, GRADE B].

•	 Use the following 3 US rating categories: high 
risk, intermediate risk, and low risk [BEL 4, 
GRADE C].

•	 Clearly state the sampling site and technique 
and the number of submitted slides and/or 
other sampled specimens [BEL 3, GRADE B].

4.1.2. Cytologic report
•	 Include a brief description of cytologic find-

ings and, when possible, a conclusive cyto-
logic diagnosis [BEL 2, GRADE A].

•	 Identify the cytologic result by adding a 
rating of the risk of malignancy based on an 
established classification system for thyroid 
cytology [BEL 2, GRADE A].

4.2. Cytologic Diagnosis
•	 Define FNA results as either diagnostic (sat-

isfactory) or nondiagnostic (unsatisfactory) 
[BEL 3, GRADE B].

•	 As a general rule, define the cytologic speci-
men as diagnostic when the sample contains 
a minimum of 6 groups of well-preserved thy-
roid epithelial cells consisting of at least 10 
cells per group [BEL 3, GRADE B].

•	 Classify cytologic specimens characterized 
by marked atypia as suspicious, even in the 
absence of the required number of follicular 
cells for adequacy [BEL 3, GRADE B].

•	 Five diagnostic classes with a subdivision of 
indeterminate samples in 2 subclasses are rec-
ommended for cytologic reports (see Table 2) 
[BEL 2, GRADE A].

•	 Use the following reporting system for thyroid 
cytologic characteristics:

 Thyroid 1. Nondiagnostic
¡	Inadequate or insufficient to make a 

diagnosis
¡	Cystic: insufficient but consistent with a 

benign cystic lesion
Thyroid 2. Benign
Thyroid 3. Indeterminate
¡	Atypia or follicular lesion of undetermined 

significance (or a similar subclass in com-
parable cytologic classification systems [see 
Table 2])

¡	Follicular neoplasm or lesion suspicious for 
follicular neoplasm (or similar subclass in 
comparable cytologic classification systems 
[see Table 2])

Thyroid 4. Suspicious for malignancy
Thyroid 5. Malignant [BEL 2, GRADE A]

4.3. FNA Pitfalls
•	 To decrease the risk of misleading cytologic 

results, consider the following:
¡ False-negative results are usually due to 

inappropriate target selection or inadequate 
sampling. 
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¡ False-positive results are usually due to 
specimens with suspicious, but nondiagnos-
tic, findings [BEL 4, GRADE C].

•	 For indeterminate cytologic findings, consider 
a second opinion from an experienced cytopa-
thologist because some of these cases may, in 
high-volume thyroid cytopathology units, be 
reassessed as definitely benign or malignant 
[BEL 3, GRADE C].

•	 To decrease the risk of false-negative results, 
we recommend the following:
¡ Routine use of FNA
¡ Aspiration of at least 2 sites within the 

nodule
¡ For multiple nodules, prioritize nodules to 

be sampled according to US findings.
¡ For cystic lesions, sample solid or vascular-

ized areas with FNA and submit cyst fluid 
for cytologic examination.

¡ Review of the slides with an experienced 
cytopathologist

¡ Follow-up on benign nodule(s)
¡ Repeat FNA in benign nodules with suspi-

cious clinical or US findings.
¡ In large-sized thyroid lesions, sample 

peripheral and, possibly, solid areas to avoid 
fluid or necrotic zones [BEL 3, GRADE B].

4.3.1. Thyroglobulin and Hormone Measurement on 
FNA washout

•	 Measurement of Tg, calcitonin, or parathyroid 
hormone (PTH) levels on FNA washout of sus-
picious thyroid lesions or lymph nodes is rec-
ommended when clinically appropriate [BEL 
2, GRADE A].

•	 Each center should determine its own refer-
ence range for hormone measurement from 
FNA washout samples [BEL 3, GRADE B].

4.4. Core-Needle Biopsy
•	 Consider the use of US-guided core-needle 

biopsy (CNB) in solid thyroid nodules with 
persistently inadequate FNA cytologic findings 
[BEL 3, GRADE C].

•	 Because of the limited evidence and lack of 
established reporting systems, we do not rec-
ommend either in favor of or against the use of 
CNB in nodules with indeterminate cytologic 
results [BEL 4, GRADE D].

4.5. Immunocytochemistry
•	 Immunocytochemistry is suggested for lesions 

that are suspected of nonfollicular origin (e.g., 
parathyroid gland, medullary thyroid car-
cinoma, lymphoma, metastases from other 
organs) [BEL 3, GRADE B].

 4.6. Molecular Testing
4.6.1. When molecular testing should be considered

•	 To complement not replace cytologic evalua-
tion [BEL 2, GRADE A]

•	 The results are expected to influence clinical 
management [BEL 2, GRADE A].

•	 As a general rule, not recommended in nodules 
with established benign or malignant cytologic 
characteristics [BEL 2, GRADE A]

4.6.2. Molecular testing for cytologically indetermi-
nate nodules

•	 Cytopathology expertise, patient character-
istics, and prevalence of malignancy within 
the population being tested impact the nega-
tive predictive values (NPVs) and positive 

Table 2
Comparison of the Italian AME Consensus, BSRTC, and UK-RCPath Systems for 

Classification and Reporting of Thyroid Cytologic Results

Italian Consensus, 2014 BSRTC UK-RCPath

TIR 1. Nondiagnostic I. Nondiagnostic Thy 1. Nondiagnostic
TIR 1c. Nondiagnostic cystic I. Cystic fluid only Thy 1c. Unsatisfactory, consistent with cyst
TIR 2. Nonmalignant II. Benign Thy 2/Thy 2c. Nonneoplastic
TIR 3A. Low-risk indeterminate lesion III. AUS/FLUS atypia or follicular lesion 

of undetermined significance
Thy 3a. Neoplasm possible: atypia/

nondiagnostic
TIR 3B. High-risk indeterminate lesion IV. Follicular neoplasm or suspicious for 

follicular neoplasm
Thy 3f. Neoplasm possible: suggestive of 

follicular neoplasm
TIR 4. Suspicious for malignancy V. Suspicious for malignancy Thy 4. Suspicious for malignancy
TIR 5. Malignant VI. Malignant Thy 5. Malignant

Abbreviations: AME = Associazione Medici Endocrinologi; AUS/FLUS = follicular lesion/atypia of undetermined significance; 
BSRTC = Bethesda System for Reporting Thyroid Cytopathology; TIR = Thyroid Imaging Reporting; Thy = thyroid; 
UK-RCPath = UK Royal College of Pathologists. 
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predictive values (PPVs) for molecular testing 
[BEL 3, GRADE B].

•	 Consider the detection of BRAF and RET/PTC 
and, possibly, PAX8/PPARG and RAS muta-
tions if such detection is available [BEL 2, 
GRADE B].

•	 Because of the insufficient evidence and the 
limited follow-up, we do not recommend 
either in favor of or against the use of gene 
expression classifiers (GECs) for cytologically 
indeterminate nodules [BEL 2, GRADE B].

4.6.3. Role of molecular testing for deciding the extent 
of surgery

•	 Currently, with the exception of mutations such 
as BRAFV600E that have a PPV approaching 
100% for papillary thyroid carcinoma (PTC), 
evidence is insufficient to recommend in favor 
of or against the use of mutation testing as a 
guide to determine the extent of surgery [BEL 
2, GRADE A],

4.6.4. How should patients with nodules that are nega-
tive at mutation testing be monitored?

•	 Since the false-negative rate for indeterminate 
nodules is 5 to 6% and the experience and 
follow-up for mutation-negative nodules or 
nodules classified as benign by a GEC are still 
insufficient, close follow-up is recommended 
[BEL 3, GRADE B]. 

5. Laboratory Evaluation 
5.1. Thyroid Hormones 

•	 Always measure serum thyrotropin (TSH) 
[BEL 1, GRADE A].

•	 If TSH level is decreased, measure free thy-
roxine (FT4) plus total or free triiodothyronine 
(FT3); if TSH level is increased, measure FT4 
and antithyroid peroxidase antibody (TPOAb) 
[BEL 2, GRADE A].

•	 Test for Tg antibody in patients with US or 
clinical findings suggestive of chronic lym-
phocytic thyroiditis, when serum levels of 
TPOAbs are normal [BEL 3, GRADE B].

•	 Assessment of serum Tg is not recommended 
in the diagnosis of thyroid nodules [BEL 2, 
GRADE A].

•	 In patients undergoing surgery for cancer, a 
preoperative serum Tg measurement may be 
considered [BEL 4, GRADE D].

•	 Perform TSH receptor antibody (TRAb) mea-
surement for patients with TSH levels below 
the reference range when Graves disease is 
suspected [BEL 3, GRADE B].

5.2. Calcitonin
•	 We do not recommend either in favor of or 

against the routine determination of serum 

calcitonin level in the evaluation of thyroid 
nodules [BEL 3, GRADE D].

•	 Determine serum calcitonin in thyroid nodules 
with suspicious US findings or indeterminate 
cytologic findings [BEL 3, GRADE B].

• Obtain serum calcitonin level for patients with 
a family history or clinical suspicion of med-
ullary thyroid carcinoma (MTC) or multiple 
endocrine neoplasia type 2 (MEN2) [BEL 2, 
GRADE A].
o If the basal calcitonin level is increased, 

repeat the test in the absence of possible 
modifiers [BEL 2, GRADE A].

o If an elevated (<100 pg/mL) calcitonin 
level is confirmed, perform a calcium stim-
ulation test to increase the diagnostic accu-
racy [BEL 3, GRADE C].

•	 Due to a lack of availability, pentagastrin stim-
ulation is no longer recommended [BEL 3, 
GRADE C].

5.3. Other Tests
•	 Measure serum calcium and PTH when a 

nodular lesion is suggestive of parathyroid 
adenoma [BEL 3, GRADE B].

6. Radionuclide Scanning 
6.1. When to Perform Thyroid Scintigraphy

•	 In a thyroid nodule or MNG, when the TSH 
level is below the lower limit of the refer-
ence range, or when ectopic thyroid tissue 
or a retrosternal goiter is suspected [BEL 2, 
GRADE A]

•	 In iodine-deficient regions, to exclude auton-
omy of a thyroid nodule or MNG even when 
the TSH level is low-normal (e.g., 0.5-1.0 
mIU/L). [BEL 3, GRADE B]

•	 Independent of TSH level and whether in 
iodine-deficient or -sufficient regions, we rec-
ommend scintigraphy to evaluate eligibility 
for radioiodine therapy [BEL 2, GRADE B].

6.2. How to Perform Thyroid Scintigraphy
•	 Use of 123I, 99mTcO4

– (sodium pertechnetate), 
or technetium sestamibi can be considered for 
thyroid scintigraphy [BEL 3, GRADE C].

•	 Sodium iodide 131I thyroid uptake is not rec-
ommended for routine diagnostic use unless 
low-uptake thyrotoxicosis is suspected [BEL 
3, GRADE B].

7. Management and Therapy (See Fig. 1-3)
7.1. Nodules Nondiagnostic by FNA

•	 If initial FNA is nondiagnostic and the nodule 
is solid on US, we recommend repeating the 
FNA with US guidance [BEL 2, GRADE A].
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•	 When cytologic results by FNA are repeatedly 
inadequate in solid nodules, consider perform-
ing a US-guided CNB [BEL 3, GRADE C].

•	 Consider surgery for persistently nondiagnos-
tic solid nodules. Follow-up may be consid-
ered in a minority of solid nodules with clearly 
favorable clinical and US features [BEL 3, 
GRADE C].

•	 Follow-up clinically and with US persistently 
the nondiagnostic cystic or predominantly (> 
50%) cystic, nodules with no suspicious clini-
cal or US features [BEL 3, GRADE C].

7.2. Nodules Benign by FNA 
7.2.1. Follow-up

•	 Perform clinical follow-up of FNA benign nod-
ules, unless symptomatic [BEL 2, GRADE A].

•	 Consider a repeat clinical and US examina-
tion and TSH measurement in approximately 
12 months in accordance with clinical setting 
[BEL 3, GRADE B].

•	 If nodules are unchanged at the first US control, 
repeat the US follow-up after 24 months [BEL 
3, GRADE C].

•	 In asymptomatic nodules with a repeated 
benign cytology and no suspicious clinical or 
US features, routine follow-up may be avoided 
[BEL 3, GRADE D].

•	 In nodules with benign cytology but suspicious 
clinical or US features, a repeat FNA is recom-
mended [BEL 3, GRADE B].

•	 In nodules with an increase >50% in volume 
or that become symptomatic, we recommend 
repeat FNA [BEL 2, GRADE A].

7.2.2. Medical treatment for benign nodules
•	 Levothyroxine (LT4) suppressive therapy is not 

recommended [BEL 1, GRADE A].
•	 In geographic areas with mild iodine deficiency, 

iodine supplementation and/or TSH nonsup-
pressive LT4 treatment may be considered for 
young patients with a small nodular goiter and 
high-normal TSH levels [BEL 2, GRADE B].

•	 LT4 replacement is recommended for young 
patients with subclinical hypothyroidism and 
due to autoimmune thyroiditis [BEL 2, GRADE 
A].

•	 LT4 therapy is not recommended for preventing 
recurrence after lobectomy when serum TSH 
stays in the normal range [BEL 2, GRADE A].

7.2.3. Surgical indications for benign nodules
•	 Consider surgery when local pressure symp-

toms are present and clearly associated with the 
nodule(s) or in the case of appearance of suspi-
cious US features, despite benign FNA findings 
[BEL 2, GRADE B].

•	 The preferred extent of resection for benign 
uninodular goiter is lobectomy plus isthmec-
tomy. For MNG, it is (near) total thyroidectomy 
[BEL 2, GRADE A].

7.2.4. Percutaneous ethanol injection for benign 
nodules

•	 Percutaneous ethanol injection (PEI) is a safe 
and effective outpatient therapy for thyroid 
cysts and complex nodules with a large fluid 
component [BEL 1, GRADE A].

•	 Carefully sample the solid component of com-
plex lesions before performing PEI [BEL 3, 
GRADE B].

•	 PEI is recommended as the first-line treatment 
for relapsing benign cystic lesions [BEL 1, 
GRADE A].

•	 PEI is not recommended for solid nodules, 
whether hyperfunctioning or not, or for MNGs. 
This procedure may be considered for hot nod-
ules having compressive symptoms only when 
other treatment modalities are not accessible 
[BEL 2, GRADE A].

7.2.5. Image-guided thermal ablation for benign 
nodules

•	 Consider laser or radiofrequency ablation 
for the treatment of solid or complex thyroid 
nodules that progressively enlarge, are symp-
tomatic or cause cosmetic concern [BEL 2, 
GRADE C].

•	 Repeat FNA for cytologic confirmation before 
thermal ablation treatment [BEL 3, GRADE 
B].

7.2.6. Radioiodine therapy
7.2.6.1. When and how to perform radioiodine therapy

•	 Consider radioiodine therapy for hyper-
functioning and/or symptomatic goiter, 
especially for patients with previous thy-
roid surgery or at surgical risk and in those 
who decline surgery [BEL 2, GRADE A].

•	 Perform FNA before radioiodine therapy 
on coexistent cold nodules, per the recom-
mendations given for nontoxic MNG [BEL 
3, GRADE B].

•	 Avoid the use of iodine contrast agents or 
iodinated drugs before radioiodine admin-
istration [BEL 2, GRADE A].

•	 If possible, withdraw antithyroid drugs 4 
to 7 days before treatment and consider 
resumption 1 week after radioiodine ther-
apy [BEL 2, GRADE B].

7.2.6.2. Contraindications
•	 Radioiodine is contraindicated in preg-

nant and breastfeeding subjects [BEL 2, 
GRADE A].
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•	 In females of childbearing potential, per-
form a pregnancy test before administra-
tion of radioiodine [BEL 2, GRADE A].

7.2.6.3. Follow-up after radioiodine therapy
•	 Regular thyroid function monitoring is rec-

ommended [BEL 2, GRADE A].
•	 Consider repeat treatment after 3 to 6 

months in the case of persistent or recur-
rent hyperthyroidism or inadequate size 
reduction [BEL 3, GRADE B].

7.3. Indeterminate Lesions 
7.3.1. Management

• Base the management of indeterminate thy-
roid nodules on their cytologic subclassifica-
tion, clinical data, and US features [BEL 2, 
GRADE A].

•	 Consider elastography for additional informa-
tion [BEL 2, GRADE B].

•	 Consider the available technical resources 
and patient preferences [BEL 4, GRADE D].

7.3.2. Subclasses of indeterminate cytologic findings
•	 Distinguish on the basis of morphologic 

alterations and background component, 2 
cytologic subclasses at expected different 
risk of malignancy, according to the British 
Thyroid Association System for Reporting 
Cytopathology classification or to comparable 
cytologic classification systems (see Table 3).

7.3.2.1. Management of low-risk indeterminate lesions 
(AUS/FLUS, Thy 3a, TIR 3A category 
nodules)
•	 Consider conservative management in the 

case of favorable clinical criteria, such as 
personal or family history, lesion size, and 
low-risk US and elastography features 
[BEL 3, GRADE C].

•	 Repeat FNA for further cytologic assess-
ment and review samples with an experi-
enced cytopathologist [BEL 3, GRADE B].

•	 CNB may be considered to provide micro-
histologic information, but routine use is 

not currently recommended because its role 
in indeterminate lesions is still unsettled 
[BEL 3, GRADE C].

•	 We do not recommend either in favor or 
against the determination of molecular 
markers for routine use in this category (see 
Section 7.6.3.3.) [BEL 3, GRADE D].

7.3.2.2. Management of high-risk ndeterminate 
lesions (FN/SFN, Thy 3f, or TIR 3B category 
nodules)
•	 Surgery is recommended for most thyroid 

lesions in this category [BEL 2, GRADE 
A].

•	 Thyroid lobectomy plus isthmectomy is 
recommended; total thyroidectomy may be 
performed, depending on clinical setting, 
the coexistence of contralateral lobe thy-
roid nodules, and patient preference [BEL 
2, GRADE A].

•	 Frozen sections are usually not useful [BEL 
4, GRADE D].

•	 Consider close clinical follow-up in a 
minority of cases with favorable clinical 
and US features, but only after multidis-
ciplinary consultation and discussion of 
treatment options with the patient [BEL 4, 
GRADE C].

7.4. Management of FNA-Suspicious Nodules 
•	 Surgical treatment is recommended [BEL 1, 

GRADE A].
•	 Repeat FNA in cases with inadequate cellular-

ity or those that need additional techniques for 
a better characterization [BEL 3, GRADE B].

•	 Intraoperative frozen sections may be consid-
ered [BEL 3, GRADE B].

7.5. Nodules Malignant at FNA 
7.5.1. Management

•	 In the case of differentiated thyroid carci-
noma, surgical treatment is recommended 
[BEL 1, GRADE A].

Table 3.  Features Suggesting Increased Risk of Malignant Potential
•	 History of head and neck irradiation
•	 Family history of medullary thyroid carcinoma, multiple endocrine neoplasia type 2, or papillary thyroid carcinoma
•	 Age <14 or >70 years
•	 Male sex
•	 Growth of the nodule
•	 Firm or hard nodule consistency
•	 Cervical adenopathy
•	 Fixed nodule
•	 Persistent dysphonia, dysphagia, or dyspnea
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•	 For anaplastic thyroid carcinoma, metastatic 
lesions, and thyroid lymphoma, further diag-
nostic work-up is recommended before surgi-
cal intervention [BEL 2, GRADE A].

7.5.2. Preoperative evaluation
•	 Review US and cytologic results with the 

patient, discuss treatment options, and obtain 
consultation with a surgeon experienced in 
endocrine surgery [BEL 2, GRADE A].

•	 US examination of the neck, FNA biopsy of 
any concomitant suspicious nodule or lymph 
node, and vocal cord assessment with laryn-
goscopy are recommended before surgery 
[BEL 2, GRADE A].

•	 In the case of suspicious US features, confirm 
the metastatic nature of a lymph node with 
measurement of Tg or calcitonin in the wash-
out of the FNA needle [BEL 2, GRADE A].

•	 Consider the use of MRI, CT, and/or 18FDG 
PET/CT in selected cases with aggressive 
features for more accurate preoperative stag-
ing [BEL 3, GRADE B].

8. Thyroid Nodules During Pregnancy 
8.1. Clinical Approach

•	 Manage thyroid nodules for pregnant subjects 
in the same way as for nonpregnant subjects 
[BEL 2, GRADE A].

•	 When suspicious clinical or US findings are 
present, we recommend FNA since cytologic 
diagnostic criteria are not substantially influ-
enced by pregnancy [BEL 2, GRADE A].

•	 Use of radioactive agents for diagnostic, as 
well as therapeutic, purposes is contraindi-
cated [BEL 2, GRADE A].

•	 In the case of subnormal TSH levels during the 
second half of pregnancy, postpone radionu-
clide thyroid scan until after delivery and ces-
sation of breastfeeding [BEL 2, GRADE A].

•	 During pregnancy, TSH-suppressive LT4 ther-
apy for thyroid nodules or goiter is not recom-
mended [BEL 3, GRADE B]. Iodine supple-
mentation should be used in pregnant females 
living in iodine-deficient regions [BEL 2, 
GRADE A].

•	 For thyroid nodules that grow substantially or 
become symptomatic during pregnancy, fol-
low-up with US examination is recommended, 
and if appropriate, FNA is also recommended 
[BEL 2, GRADE A].

•	 If FNA shows indeterminate cytologic find-
ings, we recommend US monitoring and post-
poning surgery until after delivery [BEL 3, 
GRADE B].

8.2. Management of FNA-Malignant Nodules 
•	 When thyroid malignancy is diagnosed dur-

ing the first or second trimester, thyroidectomy 
should be performed during the second trimes-
ter [BEL 3, GRADE B].

•	 For females with clinical or US evidence of 
extracapsular growth or lymph node metastases, 
consider surgical treatment during the second 
trimester of pregnancy [BEL 3, GRADE B].

•	 Women without evidence of aggressive thyroid 
cancer may be reassured that surgical treat-
ment performed soon after delivery is unlikely 
to adversely affect the prognosis. Close clini-
cal and US monitoring is recommended [BEL 
3, GRADE B].

•	 When thyroid malignancy is diagnosed during 
the third trimester, in absence of aggressive 
findings, surgical treatment can be deferred 
until the immediate postpartum period [BEL 3, 
GRADE C].

•	 For patients with suspicious or malignant thy-
roid nodules in whom surgery is postponed 
until after delivery, we suggest maintenance 
of TSH at low-normal levels (e.g., 0.5-1.0 
mIU/L) [BEL 3, GRADE B].

 9. Management of Thyroid Nodules in Children 
•	 Evaluation and management of nodular dis-

ease in children are similar to adults [BEL 3, 
GRADE B].

•	 Because of a greater prevalence of malignancy 
in children with thyroid nodules, consider sur-
gical treatment of “cold” as well as hot nodules 
[BEL 3, GRADE C].
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B. EVIDENCE BASE

1. Thyroid Nodules: The Scope of the Problem
 Historically, a thyroid nodule has been described as a 
palpable lump in the thyroid gland. Now, it is more appro-
priately defined as a distinct lesion that may be differen-
tiated from the surrounding thyroid parenchyma by US 
examination or other sensitive imaging (1 [EL 4-review]). 
Hence, clinically detected nodules need confirmation by 
US or, more rarely, thyroid scintigraphy, computed tomog-
raphy (CT), or magnetic resonance imaging (MRI) exami-
nation (1 [EL 4-review],2 [EL 4-review]).
 Thyroid nodules represent a common clinical find-
ing. Whereas studies based on inspection and palpation 
reported a 3 to 7% prevalence (3 [EL 2]), clinically inap-
parent thyroid nodules have been detected by US in 20% 
to as many as 76% of the general population (4 [EL 2], 5 
[EL 4], 6 [EL 2]), a prevalence similar to that in autopsy 
data (7 [EL 3]). Moreover, 20 to 48% of patients with 1 
palpable thyroid nodule are found to have additional nod-
ules on US investigation (5 [EL 4]). Thyroid nodules are 
more common in elderly persons, females, subjects from 
iodine-deficient geographic areas, and those with a his-
tory of radiation exposure (5 [EL 4]). The estimated annual 
incidence rate of 0.1% in the U.S. indicates that 350,000 
new nodules will be discovered in that country this year 
(5 [EL 4]). Thyroid nodules are frequently detected in the 
course of a neck imaging study performed for reasons 
unrelated to thyroid disease (8 [EL 4]). In everyday clini-
cal practice, thyroid incidentalomas are detected in 9.4 
to 27.0% of carotid duplex studies (9 [EL 2]), and addi-
tional cases from such imaging techniques as CT, MRI, 
and 2-fluorine-18, 2-fluoro-2-deoxy-D-glucose (18FDG) 
positron emission tomography (PET) (10 [EL 2]). Thus, 
the widespread use of imaging techniques has generated 
an epidemic of nonpalpable thyroid nodules, sometimes at 
the lower limits of sonographic detection (11 [EL 4]). As 
a consequence, a growing number of asymptomatic thy-
roid nodules have been subjected to FNA, resulting in a 
huge increase in the diagnosis and treatment of papillary 
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thyroid microcarcinomas (PTMCs) (12 [EL 4],13 [EL 2]). 
The massive increase of thyroid cancer is attributed largely 
to improved technology and detection of small papillary 
thyroid carcinoma (PTC) (14 [EL 3]). Overdiagnosis and 
overtreatment of small PTCs have resulted in a re-eval-
uation of the management approach to the tumors, with 
debate on how and when to treat these small, often inciden-
tally discovered lesions (15 [EL 3], 16 [EL 3], 17 [EL 4], 
17 [EL 4], 18 [EL 4-review]). It seems most cost-effective 
to clinically follow small thyroid lesions that are devoid of 
suspicious US findings and have a low risk of cancer.

Recommendations
•	 These guidelines are designed to optimize the cur-

rent clinical practice in the diagnosis and manage-
ment of thyroid nodules and nodular goiters. 

•	 The recommendations should always be applied 
considering clinical setting, local medical expertise, 
available technical resources, and patient prefer-
ences (BEL 4, Grade C).

2. Clinical Evaluation and Diagnosis
     2.1. History
 Both benign and malignant disorders can cause thy-
roid nodules (19 [EL 4]). Hence, the clinical importance of 
a newly diagnosed thyroid nodule is primarily the exclu-
sion of malignancy (1 [EL 4-review]). However, local 
symptoms, functional autonomy, and hyperthyroidism are 
common accompanying problems in iodine-deficient areas 
(20 [EL 2]).
 During examination, patients should be asked about 
a family history of benign or malignant thyroid disease. 
Familial medullary thyroid carcinoma (MTC), multiple 
endocrine neoplasia type 2 (MEN2), familial polypo-
sis coli, Cowden disease, and Gardner syndrome should 
be carefully considered (18 [EL 4-review],21 [EL 2]). A 
family history of papillary thyroid tumor only moderately 
increases the risk of malignancy (22 [EL 2]) but has a 
greater clinical relevance when at least 2 first-degree rela-
tives have had thyroid carcinoma. Moreover, in nonmedul-
lary thyroid carcinoma, a positive family history may indi-
cate earlier and more severe disease (23 [EL 3]).
 Previous disease or treatments involving the neck 
such as childhood head and neck irradiation moderately 
increase the risk of malignancy (22 [EL 3]). The rapidity 
of onset and rate of growth of the neck swelling should 
be carefully documented. The presence of thyroid nodules 
during childhood and adolescence should induce caution 
because the malignancy rate is higher in the young than in 
adult patients (24 [EL 3]). The risk of thyroid cancer is also 
higher, even if only slightly in older persons and males (5 
[EL 4],21 [EL 2]) (Table 3).
 2.2. Physical Examination
 Most patients with thyroid nodules are asymptom-
atic or report symptoms that cannot be reliably related to 

the nodule (1 [EL 4-review],2 [EL 4-review],3 [EL 2]). 
In symptomatic patients, a detailed history and complete 
physical examination may guide the selection of appro-
priate clinical and laboratory investigations. Slow growth 
over years may be present in benign nodules (25 [EL 2],26 
[EL 3]). Conversely, progressive nodule growth (during 
weeks or months) deserves attention because this pattern 
may suggest malignancy. The sudden appearance of a lump 
in the thyroid region associated with pain is commonly due 
to hemorrhage in a cystic nodule. However, in patients 
with progressive and painful enlargement of a thyroid nod-
ule, anaplastic thyroid carcinoma, rare forms of chronic 
thyroiditis (e.g., Riedel disease), and primary lymphoma 
of the thyroid should be considered (1 [EL 4-review],2 [EL 
4-review]). Coexistence of fever, dysphagia, and malaise 
with thyroid tenderness is suggestive of subacute thyroid-
itis (1 [EL 4-review],27 [EL 3]).
 Symptoms such as choking sensations, vague cervi-
cal tenderness or pain, dysphagia, or hoarseness may be 
perceived as induced by thyroid disease but are caused by 
nonthyroid disorders in most subjects. Slow-onset cervical 
symptoms and signs caused by the compression of vital 
structures of the neck or upper thoracic cavity usually only 
occur when thyroid nodules are embedded within large goi-
ters (1 [EL 4-review],2 [EL 4-review]). The symptoms and 
signs of tracheal compression (cough and dysphonia) may 
suggest the risk of an underlying malignant lesion; there-
fore, surgical treatment should be considered in patients 
with growth of a thyroid mass and vocal cord paresis, even 
when cytologic results are negative for malignancy (1 [EL 
4-review],2 [EL 4-review],27 [EL 3]). Of note, thyroid car-
cinomas rarely cause airway obstruction, vocal cord paral-
ysis, or esophageal symptoms at their clinical presentation 
and are more frequently devoid of local symptoms (1 [EL 
4-review],28 [EL 4]).
 Small differentiated thyroid cancers are frequently 
devoid of alarming characteristics on physical evaluation 
(28 [EL 4],29 [EL 3]). However, a firm or hard, solitary, 
or dominant thyroid nodule that clearly differs from the 
rest of the gland suggests an increased risk of malignancy 
(30 [EL 3]). Therefore, despite the low predictive value of 
palpation, careful inspection and palpation of the thyroid 
gland and the anterior and lateral nodal compartments of 
the neck are always strongly recommended (see Table 3).
 Suppressed or low levels of thyrotropin (formerly 
thyroid-stimulating hormone [TSH]) are associated with a 
decreased probability of malignancy (31 [EL 3]), whereas 
increased levels of serum TSH, even when the levels are 
still within reference limits, are statistically associated with 
an increased risk of cancer in thyroid nodular disease (32 
[EL 3]). The clinical role of these epidemiologic findings is 
still controversial (33 [EL 2]) and is of little use in individ-
ual patient treatment. Autonomously functioning thyroid 
nodules (AFTNs) in adults usually need no cytologic eval-
uation unless suspicious clinical findings are present (34 
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[EL 3]) or the topographical correspondence of the “hot” 
area is uncertain because the prevalence of malignancy 
is low in hyperfunctioning nodules (35 [EL 4-review]). 
Multinodular goiters (MNGs) may harbor both hyperfunc-
tioning and “cold” (potentially malignant) lesions (27 [EL 
3]). Nodules appearing in patients with Graves' disease or 
Hashimoto thyroiditis should be managed similar to nod-
ules in any other patient (36 [EL 3]). 
 Thyroid lesions discovered on CT or MRI performed 
for other reasons have an uncertain risk of malignancy and 
should undergo US evaluation before considering FNA 
biopsy (37 [EL 3],38 [EL 3]). 
 Nodules detected by 18FDG PET have a high risk of 
malignancy when thyroid uptake is focal (39 [EL 3],40 
[EL 3],41 [EL 2]). Such lesions should undergo a prelimi-
nary thyroid US evaluation because the presence of diffuse 
thyroid uptake may be linked to inflammatory conditions. 
After confirmation of a true nodular lesion, FNA should be 
performed.
 Focal lesions detected by technetium sestamibi (99mTc 
MIBI) scans have a high risk of malignancy (42 [EL 3]) 
and should be evaluated carefully. When MIBI is positive, 
the risk of malignancy in nodules is around 27%.

Recommendations for Clinical Evaluation 
and Diagnosis

•	 We recommend that the following data be recorded:
¡ Age
¡ Personal or family history of thyroid disease or 

cancer
¡ Previous head or neck irradiation
¡ Rate of neck mass growth
¡	Anterior neck pain
¡ Dysphonia, dysphagia, or dyspnea
¡ Symptoms of hyper- or hypothyroidism
¡ Use of iodine-containing drugs or supplements 

[BEL 2, GRADE A].
 Most nodules are asymptomatic and benign, but the 
absence of symptoms does not rule out malignancy [BEL 
2, GRADE A].

•	 We recommend a careful, focused examination of 
the thyroid gland and cervical lymph nodes [BEL 
2, GRADE A].

•	 Record the following data:
¡ Thyroid dimensions and consistency
¡ Location, consistency, size, and number of 

nodule(s)
¡ Neck tenderness or pain
¡ Cervical adenopathy [BEL 2, GRADE A].

•	 The risk of cancer is not substantially different in 
patients with a solitary nodule versus patients with 
an MNG [BEL 2, GRADE B].

3.  US and Other Diagnostic Imaging Studies
 3.1. When to Perform Thyroid US

 High-resolution US is the most sensitive test available 
for detecting thyroid nodules, measuring their dimensions, 
identifying their content, and evaluating any associated 
changes in the thyroid gland (43 [EL 4-review],44 [EL 
4-review]).
 If results of palpation are normal, US should be per-
formed when a thyroid nodule is suspected on clinical 
grounds or risk factors have been recognized (Table 3). 
The physical finding of suspicious neck lymphadenopathy 
warrants US examination of lymph nodes and the thyroid 
gland because of the risk of a metastatic lesion from an 
otherwise unrecognized papillary microcarcinoma (45 [EL 
4-review]).
 In all patients with palpable thyroid nodules or MNGs, 
US should be performed to achieve the following: 

• Aid in the diagnosis of difficult cases (e.g., chronic 
lymphocytic thyroiditis)

• Look for coincidental thyroid nodules or diffuse 
thyroid gland changes.

• Detect US features suggestive of malignancy and 
select the lesions for biopsy.

• Assess the presence of extracapsular growth or sus-
picious lymph nodes.

• Choose biopsy needle gauge and length and the 
safest approach for the procedure.

• Obtain an objective measure of the baseline vol-
ume of the thyroid gland and of lesions assigned to 
follow-up or nonsurgical therapy.

 3.2. How to Describe US Findings 
 Standardized US reporting criteria should be fol-
lowed, indicating position, shape, size, margins, con-
tent, and echogenic and vascular patterns of the nodule. 
Potentially malignant nodules or regional lymph nodes 
should be described carefully (43 [EL 4-review],44 [EL 
4-review]). 
 A conclusive classification of the expected risk of 
malignancy should be calculated.
 3.3. US Criteria for Risk of Malignancy in Palpable 
Nodules 
 The risk of cancer is similar in patients with solitary 
thyroid nodules and multinodular glands (24 [EL 3],29 [EL 
3]). For MNGs, cytologic sampling should be focused on 
lesions with suspicious US features rather than on larger or 
clinically dominant nodules (46 [EL 3],47 [EL 4-review],48 
[EL 2],49 [EL 3],50 [EL 2],51 [EL 3]).

B-mode US and color Doppler characteristics are 
reported to have varying abilities to predict the risk of 
malignancy (Table 4). A recent meta-analysis included 41 
studies, for a total of 29,678 thyroid nodules (22 [EL 2]). 
Diagnosis of malignancy was confirmed histologically, 
while the diagnosis of a benign nodule was confirmed 
by either histologic evaluation or clinical observation. A 
higher risk of malignancy, expressed as odds ratio (OR), 
was associated with the following features: nodule height 
greater than width (OR, 10.15), absent halo sign (OR, 
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7.14), microcalcifications (OR, 6.76), irregular margins 
(OR, 6.12), hypoechogenicity (OR, 5.07), solid nodule 
structure (OR, 4.69), and intranodular vascularization 
(OR, 3.76). Chaotic intranodular vascular images, mild 
hypoechogenicity, and rounded appearance also have a 
predictive value, albeit a low one (43 [EL 4-review],44 
[EL 4-review],45 [EL 4-review]). A further study assessed 
the risk of malignancy in 2,000 thyroid nodules (63.4% 
benign and 36.6% malignant) (52 [EL 2]). The distribution 
of ORs for malignancy was similar, even if not identical: 
deeply hypoechoic (OR, 6.8; a relevant finding not spe-
cifically considered in the 2014 meta-analysis), spiculated 
or microlobulated margins (OR, 5.9), microcalcifications 
(OR, 3.3), solid nodule (OR, 2.6), slightly hypoechoic 
(OR, 2.6), nonparallel (taller than wide) growth (OR, 2.3), 
and irregular shape (OR, 1.3). 

The diagnostic accuracy of these characteristics for 
cancer is partially blunted by their low sensitivities. Thus, 
in most thyroid nodules, US signs are not clearly predic-
tive of a malignant lesion, whereas the absence of clearly 
suspicious features cannot be taken as fully diagnostic for 
a benign nodule (29 [EL 3]). Notably, the coexistence of 2 
or more suspicious US criteria greatly increases the risk of 
thyroid cancer (29 [EL 3],48 [EL 2], 49 [EL 3],50 [EL 2]). 

In the next paragraphs, each of these US signs is sepa-
rately reviewed and discussed.
 3.3.1. Size and number

Currently, about 50% of cytologic diagnoses of thy-
roid malignancy relate to PTMCs ≤10 mm in diameter (12 

[EL 4],14 [EL 3]). Even when the size of a nodule does 
not predict its benign or malignant nature, consideration 
should be given that the risk of cancer is slightly higher in 
nodules >4 cm (21 [EL 2],53 [EL 3]). Moreover, a large 
size (>4 cm) is a risk factor for a more advanced disease 
in patients with differentiated thyroid carcinoma (54 [EL 
3],55 [EL 3]).

Long-term surveillance of nodular thyroid disease 
is primarily based on US evaluation of nodule features 
and size. During follow-up, the appearance of suspicious 
changes at US examination should prompt repeat FNA of 
the nodule. Yet, growth is not synonymous with malig-
nancy because benign hyperplastic nodules may have a 
slow constant growth (56 [EL 1],57 [EL 2],58 [EL 3]), 
whereas PTMC may be stable for years (15 [EL 3],59 
[EL 2]). Rapid growth is observed only in rare aggressive 
tumors (e.g., anaplastic carcinoma, thyroid lymphoma) 
and is usually associated with major US and clinical signs 
of aggressiveness (1 [EL 4-review],2 [EL 4-review],19 
[EL 4]). Thus, rather than a sign of malignancy, steady 
nodule growth is a relevant issue when deciding an appro-
priate shift to active clinical management (60 [EL 4],61 
[EL 4]). 

US monitoring is critical for assessing the response to 
nonsurgical therapies (56 [EL 1],62 [EL 4]). Measurement 
of the major nodule diameter in its longitudinal axis can-
not be considered a reliable index because of the interob-
server variability in the measurement of any thyroid nodule 
diameter, quantified in about 20% (63 [EL 2]). Calculation 

Table 4
US Features of Benign or Malignant Thyroid Nodules

US features indicative of a benign nodule
Isoechoic spongiform appearance (microcystic spaces comprising >50% of the nodule)
Simple cyst with thin regular margins 
Mostly cystic (>50%) nodules containing colloid (hyperechoic spots with comet-tail sign)
Regular “eggshell” calcification around the periphery of a nodule

US features indicative of a malignant nodule
Papillary carcinoma

Solid hypoechoic (relative to prethyroid muscles) nodule, which may contain hyperechoic foci without posterior shadowing 
(i.e., microcalcifications)
Solid hypoechoic nodule, with intranodular vascularity and absence of peripheral halo
“Taller-than-wide” nodule (AP>TR diameter when imaged in the transverse plane)
Hypoechoic nodule with spiculated or lobulated margin 
Hypoechoic mass with a broken calcified rim and tissue extension beyond the calcified margin

Follicular neoplasm (either follicular adenoma or carcinoma)
Isoechoic or mildly hypoechoic homogeneous nodule with intranodular vascularization and well-defined halo 

Indeterminate US features
Isoechoic or hyperechoic nodule with hypoechoic halo
Mild hypoechoic (relative to surrounding parenchyma) nodule with smooth margin
Peripheral vascularization
Intranodular macrocalcification

Abbreviations: AP = anteroposterior; TR = transverse; US = ultrasound.
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of nodule volume with the ellipsoid formula (longitu-
dinal diameter x transverse (or left to right] diameter x 
anteroposterior diameter x p/6) is a more accurate index 
of changes in nodule size and should be used for follow-up 
and monitoring the response to medical or ablative treat-
ments (62 [EL 4]). Because volume determination is also 
influenced by a high (up to 48.9%) interobserver variabil-
ity (63 [EL 2],64 [EL 4-review]), a 50% increase in thy-
roid volume is recommended as the minimum threshold 
for detection of nodule growth (62 [EL 4]). Assessment 
of thyroid volume using 3-dimensional US imaging offers 
greater accuracy and reproducibility than conventional 
volumetry and should be the preferred modality for vol-
ume measurement in nodules with regular shape (65 [EL 
3],66 [EL 3]).

The number of thyroid nodules has a low impact 
on the risk of malignancy (22 [EL 2],46 [EL 3]). This 
parameter should be included in the US report only when 
the different nodules can be clearly assessed and reliably 
monitored (46 [EL 3]). In MNGs with diffuse coalescent 
nodules, and in diffuse colloid cystic hyperplasia with 
multiple anechoic or mixed lesions, the actual number of 
nodules may be assessed with difficulty and is of limited 
clinical usefulness. Therefore, these data can be omitted 
from the US report.
 3.3.2. Structure, echogenicity, and texture

The structure of most thyroid nodules is perceived as 
inhomogeneous because they show a mixed fluid and solid 
pattern or they show a solid, yet nonuniform, structure due 
to necrotic or inflammatory changes (43 [EL 4-review],44 
[EL 4-review]). A homogeneous US texture may be 
observed in completely anechoic cysts and in a few solid 
“isoechoic” nodules (i.e., nodules exhibiting a US pattern 
resembling that of the perinodular normal thyroid paren-
chyma). In chronic autoimmune thyroiditis, homogeneous 
hyperechoic solid areas—more echoic than the rest of the 
gland—are common and usually represent zones of normal 
thyroid parenchyma that are spared from chronic inflam-
mation (43 [EL 4-review]). 

Most thyroid carcinomas present as hypoechoic solid 
lesions, but notably, about half of benign thyroid nodules 
share the same US appearance. Hence, hypoechogenicity 
in a solid thyroid nodule is a sensitive (80-85%), yet poorly 
specific (15-25%), predictor of malignancy (46 [EL 3], 47 
[EL 4-review], 48 [EL 2], 49 [EL 3], 50 [EL 2]). Marked 
hypoechogenicity—defined as a US texture that appears 
darker than the prethyroid muscles—provides a relevant 
risk of malignancy with a reported positive predictive 
value (PPV) up to 94% (62 [EL 4],67 [EL 2]). The interob-
server variability represents a relevant limit of echo-
genicity assessment (68 [EL 2]). In particular, the coexis-
tence of diffuse thyroiditis in the extranodular tissue may 
pose major problems for the correct assessment of nodule 
echogenicity (69 [EL 2]). 

Nodules with a predominantly cystic component 
rarely represent a thyroid carcinoma; yet, thyroid malig-
nancy cannot be completely ruled out. In a series of 392 
mixed echoic nodules out of 1,056 consecutive cases 
undergoing FNA, a 5.4% prevalence of thyroid malig-
nancy was demonstrated in partially cystic nodules (70 
[EL 3]). Similarly, 4% and 6% prevalence rates of cystic 
tumors, respectively, were documented in 2 series of thy-
roid lesions, each consisting of 55 PTCs (71 [EL 2]). MTC 
may also present with fluid components (72 [EL 3],73 [EL 
3]). As the risk of malignancy increases with the amount of 
the solid component, partially cystic thyroid nodules with 
a ≥50% solid component that is located eccentrically and 
is intensely vascularized should be carefully evaluated (70 
[EL 3],71 [EL 2]). Coexistent US suspicious features such 
as microcalcifications or irregular margins or shape sug-
gest an increased risk of malignancy. 

A third group of sonographically mixed thyroid 
lesions is of clinical interest because they are nearly 
always benign: the “spongiform nodule” group. This 
lesion, characterized by the aggregation of multiple 
microcystic components that comprise more than 50% of 
the volume, is associated with an almost 100.0% benign 
rate (70 [EL 3]).
 3.3.3. Margins and shape 

Irrespective of their solid or cystic content, most 
benign nodules show a regular round to oval profile (46 
[EL 3], 47 [EL 4-review], 48 [EL 2], 49 [EL 3], 50 [EL 2]). 
Hence, any deviation from this US appearance deserves 
attention. Nodule shape and margins should be assessed 
as independent features, since an oval nodule may present 
irregular or undefined margins and an irregularly shaped 
nodule may have well-defined margins. Notably, in large 
nodules (diameter >4 cm), accurate assessment of the pro-
file and regularity of margins may be difficult. 

The presence of ill-defined margins is suspicious for 
malignancy (29 [EL 3],46 [EL 3],47 [EL 4-review],48 [EL 
2],49 [EL 3],50 [EL 2]), but because this term is used to 
cover various US patterns, its interobserver reproducibil-
ity is low (68 [EL 3]). Two questions should be addressed: 
(1) is the nodule clearly demarcated by the extranodular 
thyroid tissue and (2) is its border regular? Nodule mar-
gins are ill-defined when they lack clear demarcation from 
the surrounding perinodular tissue for most (>50%) of 
their perimeter. Independent of their definition, margins 
may present a regular and smooth profile or, alternatively, 
irregular, spiculated, or lobulated contours. Of note, ill-
defined but round margins are often observed in benign 
nodules and should not be viewed as suspicious (74 [EL 
4]). At variance, spiculated margins—even when well-
demarcated from surrounding thyroid parenchyma—are a 
highly specific sign of malignancy (29 [EL 3],49 [EL 3]).

A regular hypoechoic halo is a typical finding in benign 
hyperplastic nodules presenting with a regular smooth 
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profile. In most instances, the peripheral halo corresponds 
to a pericapsular arrangement of nodule vascularity, as 
demonstrated by Doppler or power flow mapping (43 [EL 
4-review]). Conversely, an unevenly thick or incomplete 
hypoechoic halo due to fibrotic pseudocapsular structures 
and inflammatory or necrotic changes is observed in 10 to 
12% of PTCs and is frequently associated with an irregular 
shape (75 [EL 3],76 [EL 3]). Thus, a regular peripheral halo 
in regularly shaped nodules is suggestive of benignity, but 
a thick irregular hypoechoic halo in a suspicious-looking 
nodule increases the probability of malignancy (71 [EL 2]). 

A more tall-than-wide shape is highly suggestive of 
malignancy and may be assessed as the ratio between the 
anteroposterior and transverse diameters of a nodule. A 
ratio ≥1 indicates a taller-than-wide shape and reflects a 
centrifugal pattern of growth (67 [EL 2]). This definition 
includes nodules with an anteroposterior diameter longer 
than the transverse diameter when measured in a longitudi-
nal plane (77 [EL 4]). This sign is specific for malignancy 
(about 90% in most series) but is far less sensitive, with a 
false-negative rate up to 40%. In nodules with an irregular 
shape, the anteroposterior to transverse diameter ratio is 
less reliable (77 [EL 4]). 

We suggest this simple categorization of the nodule 
shape: (1) oval to round, (2) taller than wide, or (3) irregu-
lar (77 [EL 4]).
 3.3.4. Calcifications 
 Thyroid calcifications present a range of different pat-
terns, and the simple indication of “calcifications” in the 
US report may be misleading. Three major patterns can be 
described on the basis of size and location: microcalcifi-
cations, macrocalcifications (or coarse), and peripheral (or 
“rim”) calcifications (78 [EL 3],79 [EL 3],80 [EL 2]).

Microcalcifications appearing as tiny (<1 mm) hyper-
echoic, punctuate spots are usually devoid of posterior 
shadowing (if not densely crowded) (81 [EL 4]). This find-
ing should be carefully differentiated from the more fre-
quent, and innocuous “comet tail” sign, characterized by 
bright hyperechoic spots (82 [EL 3]). These spots are usu-
ally due either to solid drops of colloid or interfaces in a 
mixed lesion and are generally predictive of a benign nod-
ule. Conversely, microcalcifications usually correspond to 
psammoma bodies and are suggestive of PTC (83 [EL 2]). 
The specificity for malignancy of true microcalcifications 
is elevated (85-95%), but their sensitivity is low, particu-
larly in small (<1 cm in diameter) nodules (80 [EL 2]). 

In the presence of tiny intranodular hyperechoic spots 
that are not with certainty due to microcalcifications, a fre-
quent confounding factor, it is recommended that they be 
included in the US report as “hyperechoic spots of uncer-
tain significance.”

Macrocalcifications are frequently due to regressive 
or necrotic changes and are encountered in large, benign 
nodular goiters. However, when found in solitary solid 
nodules, they may be considered as a potential sign of 

malignancy (83 [EL 2],84 [EL 3]). In nodules previously 
treated by ethanol sclerotherapy (PEI) or thermoablation, 
coarse intranodular calcifications are frequently observed 
at follow-up and do not represent a suspicious finding (85 
[EL 2]).

Peripheral rim calcifications may be present in long-
standing hyperplastic nodules. However, the focal discon-
tinuity of the eggshell structure associated with the pres-
ence of an outer thick and markedly hypoechoic halo may 
be predictive of malignancy (86 [EL 2],87 [EL 2]).
 3.3.5. Vascularity

Color and power Doppler examinations provide care-
ful visualization of the vascular architecture of thyroid 
nodules (43 [EL 4-review],44 [EL 4-review]). Basically, 3 
major types of color-flow mapping may be identified (75 
[EL 3],88 [EL 2]):

• Peripheral pattern. Vascularization is visualized 
along the border of the nodule. Scanty intrano-
dular vascular signals may be detected, but the 
prevalent blood distribution is perinodular.

• Intranodular pattern. Marked vascularity is 
visible in the central part of the nodule and is 
clearly enhanced compared with perinodular 
tissue.

• Absence of blood flow. No relevant color-flow 
mapping is visible in either the peripheral or 
central part of the nodule.

The value of nodule vascularization in the assess-
ment of the risk of thyroid carcinoma is limited because 
of the absence of clear-cut differences between benign and 
malignant lesions. Most malignant nodules (particularly 
follicular thyroid carcinomas) show a rich intranodular pat-
tern, but this finding may also be present in benign nodules 
(88 [EL 2],89 [EL 2]). In the latter, the prevalent flow is 
usually peripheral; however, about 20% of thyroid cancers 
may show a predominantly peripheral vascular ring (71 
[EL 2]). Although a scanty vascularity is normally predic-
tive of benignity, PTMC may appear as completely avas-
cular lesions (77 [EL 4]). Thus, the use of color and power 
Doppler in thyroid nodule examination only provides 
complementary information (89 [EL 2]). This parameter is 
even less reliable in small (<5 mm in diameter) nodules 
because of the probability of misinterpreting a perinodular 
vessel as an intranodular vascular signal.

3.3.6.US features in the different types of thyroid 
neoplasm 

Traditional US features of malignancy were derived 
from series in which PTC was the most frequent thyroid 
tumor (29 [EL 3]). These sonographic findings are not 
completely shared by less common thyroid neoplasms, 
such as follicular and Hürthle cell tumors and medullary 
thyroid cancer. 

•	 Histologic variants of PTC. PTC includes his-
tologic variants that may present US features 
different from the classic histotype (90 [EL 4]). 
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The follicular variant of PTC may exhibit a non-
suspicious US appearance, with an oval shape, 
well-defined and regular margins, and an absence 
of microcalcifications. In addition, the follicular 
variant of PTC is usually larger than the classic 
PTC (91 [EL 2],92 [EL 2]).

 The tall-cell variant of PTC usually shows the tradi-
tional US signs of malignancy. These tumors frequently 
appear as deeply hypoechoic nodules with lobulated mar-
gins and microcalcifications. Extrathyroidal extension and 
lymph node metastases may also be evident at US exami-
nation (93 [EL 2]).
 The diffuse sclerosing variant of PTC poses a diag-
nostic challenge at US examination because the gland may 
appear enlarged and diffusely hypoechoic, as in Hashimoto 
thyroiditis. Multiple fine and scattered hyperechoic micro-
calcifications may confer a “starry night” appearance to 
wide portions of the thyroid (94 [EL 3],95 [EL 3],96 [EL 3]). 

• Follicular and Hürthle cell tumors. US appear-
ance of follicular thyroid cancers (FTCs) is fre-
quently different from PTCs because the clas-
sic signs of malignancy may be absent (97 [EL 
2]). Hypoechogenicity is seen only in a minority 
(30-35%) of FTCs, whereas a hypoechoic halo is 
reported in up to 87% of FTCs (98 [EL 2],99 [EL 
2]). Microcalcifications are rare in FTC; whereas 
macrocalcifications may be observed in 15 to 20% 
of cases (100 [EL 2]). Most FTCs are solid tumors, 
but a partially cystic component is more frequent 
(up to 18%) than in PTC (about 4-6%). These char-
acteristics are shared by both benign and malignant 
follicular lesions, but the presence of hypoecho-
genicity, the irregular thickness of the peripheral 
halo, and the large size are suggestive of an FTC 
(101 [EL 2],102 [EL 2]).

Hürthle cell neoplasms present with a heterogeneous 
US appearance (103 [EL 3]). The echogenicity is usually 
reduced but hyperechoic tumors are not rare. Vascular 
organization may range from intense and diffuse to scanty. 
Similar to FTCs, a large size, irregular margins with an 
irregularly thickened halo, and an inhomogeneous solid 
texture are common findings (103 [EL 3],104 [EL 2]).

• MTC. Few studies have addressed the issue of US 
findings in MTC. In a retrospective analysis of 21 
MTCs compared with 114 PTCs, solid content, 
oval-to-round shape, marked hypoechogenicity, 
and coarse calcifications were common features 
(73 [EL 3]). An oval-to-round shape was reported 
as more frequent in MTCs (57.1%) than in PTCs 
(22.4%), which more frequently (48%) present 
with a taller-than-wide shape and a smaller size at 
diagnosis. The majority (81%) of MTCs were clas-
sified as suspicious at US examination, but a larger 
percentage of MTCs were categorized as US inde-
terminate in the MTC group (19%) than the PTC 

series (6%). Accordingly, in a comparative study of 
46 MTCs and 55 PTCs (72 [EL 3]), MTCs were 
usually larger than PTCs (mean [SD], 23 [15] vs. 
11 [11] mm) and sometimes showed a cystic com-
ponent. Micro- and/or macrocalcifications were 
a frequent feature of malignancy in a series of 36 
MTCs, as they were reported in 61% of patients 
(105 [EL 3]). 

Thus, the US appearance of MTC is variable and may 
be elusive. In most MTCs, US findings coincide with the 
signs of malignancy observed in PTCs, but a fraction of 
them show an indeterminate or, rarely, a benign appearance 
(106 [EL 4]).
 3.3.6. US elastography 

Clinically, a firm or hard thyroid nodule is associated 
with an increased risk of malignancy (1 [EL 4-review],2 
[EL 4-review]). Elastography evaluates tissue stiffness in 
palpable and nonpalpable thyroid nodules with real-time 
US evaluation of an area of interest during the applica-
tion of an external force, usually delivered by the US 
probe. Dedicated software can assess the grade of tissue 
displacement, and this parameter is displayed on a color 
scale with respect to nodular and extranodular hardness 
(107 [EL 3]). This technique has shown high sensitivity 
for thyroid carcinoma with a high (up to 97%) negative 
predictive value (NPV) in several series (108 [EL 3]). In 
a multicenter prospective trial, the presence of hardness 
in at least 50% of the nodule area had a sensitivity for 
malignancy that was similar to conventional US and color 
Doppler findings (109 [EL 2]). The presence of at least 1 
of 5 US risk factors (i.e., hypoechogenicity, microcalci-
fications, irregular margins, intranodular vascularization, 
and taller-than-wide shape) had 85% sensitivity and 91% 
NPV. When elastography was combined with US, how-
ever, the presence of 1 of the 6 parameters had 97% sensi-
tivity and 97% NPV, reaching an OR of 15.8 (109 [EL 2]). 
In a meta-analysis of 12 studies assessing 1,180 thyroid 
nodules (817 benign and 363 malignant), the frequently 
used threshold for a high risk of malignancy (elasticity 
scores between 2 and 3) had a sensitivity of 86.0% and 
a specificity of 66.7%, with positive and negative likeli-
hood ratios and a diagnostic OR of 3.82, 0.16, and 27.51, 
respectively (110 [EL 2]). Thus, the selection of nodules 
that do not need cytologic evaluation appears more reli-
able by combining elastography with B-mode US and 
color Doppler evaluation (111 [EL 2]).

A few pitfalls limit the diagnostic utility of real-time 
elastography, which is still strongly operator dependent 
and lacks a standardized method for data reporting (108 
[EL 3]). Moreover, cystic lesions and nodules with calci-
fied shells are not suitable for elastographic evaluation. 
Because the index nodule must be clearly distinguishable 
from the surrounding tissue, lesions in areas difficult to 
scan, MNGs with coalescent nodules, microcarcinomas, 
and nodules in chronic thyroiditis are less suitable for this 
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assessment (108 [EL 3]). Technical advancements and uni-
form reporting terminology are needed to better define the 
overall diagnostic accuracy, indications, and cost-effec-
tiveness of this technique.

Recently, quantitative elastographic techniques have 
been developed, such as the determination of strain index, 
the acoustic radiation force impulse (112 [EL 2]), and the 
supersonic shear wave (113 [EL 2],114 [EL 3]). A study 
of 173 thyroid nodules with histologic verification (77 
benign and 96 malignant) assessed the diagnostic perfor-
mance of conventional US and acoustic radiation force 
impulse in PTMCs. Hypoechogenicity, taller-than-wide 
shape, elastography score of 4 or higher, and shear wave 
>3.10  m/s were independent risk factors for predicting 
PTMC. Acoustic radiation force impulse appears to reflect 
the overall elastic properties and may provide quantita-
tive elasticity information in small-size PTMCs (112 [EL 
2]). The sensitivity of traditional US findings, used in risk 
stratification of thyroid lesions, was improved by adding 
elastographic evaluation.

Of note, in a study of 142 nodules with indeterminate 
cytologic characteristics, elastography showed 96.8% sen-
sitivity and 91.8% specificity with an increased NPV for 
malignancy (115 [EL 2]). Hence, data provided by elastog-
raphy may be considered as an additional diagnostic crite-
rion for refining the management of thyroid lesions that are 
indeterminate at FNA.
 3.3.7. US criteria for FNA

Extension of thyroid lesions beyond the capsule, inva-
sion of prethyroid muscles, and infiltration of the trachea 
or recurrent laryngeal nerves are infrequent, but they are 
US findings of concern that demand immediate cytologic 
assessment (43 [EL 4-review],102 [EL 2]).

The presence of enlarged lymph nodes with cys-
tic changes, microcalcifications, or absence of hilum is 

highly suspicious (45 [EL 4-review],116 [EL 4],117 [EL 
2]). Rounded appearance and chaotic hypervascularity are 
common but less specific characteristics of malignancy. 
Suspicious lymph nodes and any coexistent thyroid nod-
ule, whatever the size, always warrant FNA biopsy and Tg 
or calcitonin determination, according to the clinical sus-
picion, on FNA lymph node washout (118 [EL 2],119 [EL 
2],120 [EL 2]). 

Malignancy is not significantly less frequent in smaller 
(≤10 mm) nodules (29 [EL 3]). A meta-analysis showed 
that the OR for malignancy of nodules >4 cm was 1.63, 
but lower than the other suspicious thyroid features (22 
[EL 22]). Even if a diameter cutoff for cancer risk cannot 
be established, a balance between the risks of a potentially 
delayed diagnosis and those of superfluous diagnostic 
procedures or surgery should be considered. Thus, suspi-
cious nodules <10 mm may be considered for either FNA 
or watchful waiting on the basis of clinical setting, techni-
cal expertise, and patient preference (61 [EL 4]). Due to 
the nonnegligible prevalence of extracapsular extension in 
subcentimetric tumors (29 [EL 3]), suspicious (high-risk) 
lesions <10 mm should receive FNA for early diagnosis 
and treatment when subcapsular (especially if associated 
with capsular abutment) (120b [EL 3], 121 [EL 3), in the 
presence of suspicious lymph nodes or extrathyroid spread, 
or in the case of personal or family history of thyroid car-
cinoma or of coexistent suspicious clinical findings (e.g., 
dysphonia). The risk of extrathyroidal spread or lymph 
node involvement decreases with the reduction in tumor 
size, and an aggressive disease course is rare in inciden-
tally discovered microcarcinomas <5 mm (15 [EL 3],121 
[EL 3],122 [EL 4-review]). Because of the increased risk 
of inadequate or inappropriate sampling (121 [EL 3]), inci-
dental thyroid lesions with a diameter <5 mm should not be 
biopsied (123 [EL 3]). 

Fig. 1. Indications for FNA biopsy according to US findings. Suspicious US findings are markedly hypoechoic nodule, intranodular 
microcalcifications, more-tall-than-wide shape, and spiculated or lobulated margins. FNA = fine-needle aspiration; US = ultrasonography.
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 3.4. US Classification Systems 
Information provided by the evaluation of US signs 

needs to be translated into stratification of malignancy 
risk, to discriminate the nodules to be submitted for FNA 
from those that can be referred to US surveillance (124 
[EL 4-review]) (Fig. 1). A comparative study of the pre-
dictive value for malignancy of 3 major classification sys-
tems (125 [EL 2]) showed that criteria proposed by Kim et 
al (50 [EL 2]) had higher sensitivity, whereas the AACE/
AME/ETA classification (60 [EL4]) had higher specificity. 
However, the sensitivity, specificity, and diagnostic accu-
racy of US signs associated with thyroid malignancy are 
variable in different series and appear operator-dependent 
(124 [EL 4-review]). The combination of 2 or more suspi-
cious features increases the specificity for malignancy but, 
unfortunately, is associated with a low US sensitivity for 
cancer (29 [EL 3]). Moreover, even detailed US descrip-
tions of thyroid nodules may not be clearly focused on the 
indications for FNA biopsy.

These problems have led to the introduction of a stan-
dardized imaging reporting data system for thyroid nod-
ules, based on a stratified risk of malignancy, analogous 
to the systems developed for breast lesions (126 [EL 4]). 
Standardized US reporting systems may reduce the incon-
sistency of US descriptive reports, facilitate cross-talk 
among clinicians and pathologists, and ease the audit pro-
cedures on clinical management of thyroid nodules. In gen-
eral, the accuracy of these categorizations parallels their 
complexity. At least 4 classification systems of thyroid US 
findings have been proposed: Thyroid Imaging Reporting 
and Data System (TIRADS), which focuses on the NPV 
of thyroid US (127 [EL 2]); South Korean US-Based 
Management of Thyroid Nodules; Kim Classification of 
Thyroid US findings; and British Thyroid Association 
(BTA) Thyroid Cancer Guidelines (50 [EL 2],61 [EL 4],77 
[EL 4],128 [EL 2]).

The assumption of TIRADS is that the risk of malig-
nancy increases in parallel with a greater number of suspi-
cious US features. The TIRADS scheme is based on 10 
US patterns combined into categories with increasing risk 
of malignancy. A validation study showed 88% sensitivity 
and 49% specificity, with 49% PPV, 88% NPV, and 94% 
accuracy for diagnosis of malignancy. With the adoption of 
TIRADS criteria, clearly benign nodules no longer would 
be sampled, the number of FNAs would be reduced, and 
an improved benign to malignant FNA ratio would be 
achieved (127 [EL 2]). Kim et al (128 [EL 2]) studied 1,289 
thyroid nodules in 1,036 patients who underwent thyroid 
US, US-FNA, and thyroid surgery. Each thyroid nodule 
was prospectively classified into 1 of 5 diagnostic catego-
ries following real-time US examination: benign, probably 
benign, borderline, possibly malignant, and malignant. For 
solid and partially cystic thyroid nodules, the sensitivity, 
specificity, PPV, NPV, and accuracy of US diagnosis were 
86.1% and 66.7%, 90.0% and 88.9%, 94.3% and 75.0%, 

77.3% and 84.2%, and 87.5% and 81.5%, respectively 
(128 [EL 2]).

In the South Korean classification system (49 [EL 
3],77 [EL 4]), nodules were classified according to US 
findings into 3 categories—probably benign, indetermi-
nate, and suspicious for malignancy. A nodule was defined 
as suspicious for malignancy if at least 1 of the following 
findings was present: taller-than-wide shape, spiculated 
margins, marked hypoechogenicity, and micro- or mac-
rocalcifications. Indeterminate nodules were character-
ized by US findings without definite malignant or benign 
features: isoechogenicity, mild hypoechogenicity, or 
hyperechogenicity; an ovoid-to-round shape; a smooth or 
ill-defined margin; and presence of continuous rim calcifi-
cation. Simple cysts, predominantly (>50%) cystic nodules 
with reverberating artifacts and isoechoic nodules with a 
spongiform appearance were defined as probably benign 
nodules (77 [EL 4]). 

The BTA system classifies the thyroid US features 
in 5 categories at increasing risk of malignancy, from U1 
(normal thyroid gland) to U5 (very suspicious lesion) (61 
[EL 4]). The U2 (benign) category is characterized by 
isoechoic or mildly hyperechoic nodules with (1) halo, 
(2) cystic change with or without “ring down sign,” (3) 
microcystic or spongiform appearance, (4-5) peripheral 
eggshell calcification, or (6) peripheral vascularity. The U3 
(indeterminate/equivocal) category comprises (1) homo-
geneous, hyperechoic (markedly), solid nodules with halo 
(follicular lesion); (2) hypoechoic nodules with equivocal 
echogenic foci cystic change; or (3) mixed/central vascu-
larity. The U4 (suspicious) category is characterized by 
(1) solid hypoechoic (cf. normal thyroid) or (2) solid very 
hypoechoic (cf. strap muscle) nodules with (3) disrupted 
peripheral calcification and (4) hypoechoic lobulated out-
line. The U5 (malignant) category comprises (1) solid, 
hypoechoic nodules with lobulated or irregular outline 
and with or without microcalcification (suggestive of pap-
illary carcinoma) and (2) solid, hypoechoic nodules with 
lobulated or irregular outline and with or without globular 
calcification (suggestive of medullary carcinoma). Other 
U5 malignant features are (3) intranodular vascularity, (4) 
taller-than-wide shape (anteroposterior>transverse diam-
eter), and (5) characteristic associated lymphadenopathy 
(61 [EL 4]). 

In conclusion, in thyroid US reports, a conclusive 
evaluation that stratifies thyroid lesions on the basis of 
their US features permits a rapid and reliable communica-
tion of the expected risk of cancer and guides the decision 
for FNA (129 [EL 2],130 [EL 2]). The TIRADS system 
demonstrates a good correlation with cytologic findings 
(131 [EL 3]) and, because of its complexity, is best suited 
for thyroid referral centers, where it represents an effec-
tive tool for the analysis and comparison of data in clini-
cal studies. The main US Classification Systems for the 
risk of malignancy are summarized in Table 5. For clinical 
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Table 5
Comparison of the 2016 AACE/ACE-AME, 2015 ATA, and 2014 BTA Thyroid Nodule Ultrasound Classification Systemsa

AACE/ACE-AME ATA BTA
U1 Normal

1 Low-risk lesion
• Cysts (fluid component >80%)
• Mostly cystic nodules with 

reverberating artifacts and not 
associated with suspicious US 
signs

• Isoechoic spongiform nodules, 
either confluent or with regular 
halo

Benign
Purely cystic nodules (no solid 
component)

Very low suspicion
Spongiform or partially cystic nodules 
without any of the US features 
described in low-, intermediate- or 
high-suspicion patterns

Low suspicion
Isoechoic or hyperechoic solid nodule, 
or partially cystic nodule with eccentric 
solid area without:
• Microcalcifications
• Irregular margin 
• Extrathyroidal extension
• Taller than wide shape

U2 Benign
A. Halo, isoechoic, mildly 

hyperechoic
B. Cystic change ± ring-down sign 

(colloid)
C. Microcystic/spongiform
D-E. Peripheral eggshell calcification
F.      Peripheral vascularity

2 Intermediate-risk thyroid lesion
Slightly hypoechoic (vs. thyroid tissue) 
or isoechoic nodules, with ovoid-to-round 
shape, smooth or ill-defined margins
May be present:

• Intranodular vascularization 
• Elevated stiffness at 

elastography, 
• Macro or continuous rim 

calcifications
• Indeterminate hyperechoic 

spots

Intermediate suspicion
Hypoechoic solid nodule with smooth 
margins without:
• Microcalcifications
• Extrathyroidal extension
• Or taller than wide shape

U3 Indeterminate/equivocal
A. Homogeneous, markedly 

hyperechoic, solid, halo 
(follicular lesion)

B. Hypoechoic (?), equivocal 
echogenic foci, cystic change 
(irregular)

C. Mixed/central vascularity

3 High-risk thyroid lesion (50-90%)
 Nodules with at least 1 of the following 
features:

• Marked hypoechogenicity (vs. 
prethyroid muscles)

• Spiculated or lobulated margins 
• Microcalcifications
• Taller-than-wide shape 

(AP>TR)
• Extrathyroidal growth 
• Pathologic adenopathy

Expected risk of malignancy in 
accordance with the presence of 1 or 
more suspicious findings.

High suspicion
Solid hypoechoic nodule or solid 
hypoechoic component of partially 
cystic nodule with 1 or more of the 
following features:

• Irregular margins (infiltrative, 
microlobulated)

• Microcalcifications
• Taller than wide shape
• Rim calcifications with 

small extrusive soft tissue 
component

• Evidence of extrathyroidal 
extension

U4 suspicious
A. Solid, hypoechoic (cf. thyroid)
B. Solid, very hypoechoic (cf. strap 

muscle)
C. Disrupted peripheral 

calcification, hypoechoic
D. Lobulated outline

U5 Malignant
A. Solid, hypoechoic, 

lobulated/irregular outline, 
microcalcification (papillary 
carcinoma?)

B. Solid, hypoechoic, lobulated/
irregular outline, globular 
calcification (medullary 
carcinoma?)

C. Intranodular vascularity
D. Shape tall>wide (AP>TR)
E. Characteristic associated 

lymphadenopathy
Abbreviations: AACE/ACE/AME = American Association of Clinical Endocrinologists/American College of Endocrinology/
Associazione Medici Endocrinologi; AP = anteroposterior; ATA = American Thyroid Association; BTA = British Thyroid Association; 
TR = transverse; US = ultrasonography.
a Adapted from: 2015 ATA Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Carcinoma. 
  Thyroid. 2016;26:1-133; British Thyroid Association Guidelines for the Management of Thyroid Carcinoma. Clin Endocrinol. 
  2014;81 Suppl 1:1-122; 2016 AACE/ACE-AME Clinical Practice Guidelines for the Diagnosis and Management of Thyroid 
  Nodules. Endocr Pract. 2016;22 Suppl 1:1-59.
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Fig. 2. Thyroid ultrasound features and risk of malignancy.

A) Low-Risk Ultrasound Features
•	 Thyroid Cyst
•	 Mostly cystic nodule with reverberating artifacts
•	 Isoechoic spongiform nodule

B)   Intermediate-Risk Ultrasound Features
•	 Isoechoic nodule with central vascularity
•	 Isoechoic nodule with macrocalcifications
•	 Isoechoic nodule with indeterminate hyperechoic spots
•	 Isoechoic nodule with elevated stiffness on elastography

A)

B)
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practice, we suggest the use of a simplified 3-class US rat-
ing system for risk of thyroid carcinoma that is associated 
with a progressive risk of malignancy (Fig. 2).
 3.5. Indications for US-Guided Fine-Needle Aspiration 

Class 1. Low-risk thyroid lesion.
•	 Mostly cystic (>50%) nodules with reverberating 

artifacts.
•	 Spongiform nodules not associated with any suspi-

cious US or elastographic findings (expected risk of 
malignancy, about 1%).

Class 2. Intermediate-risk thyroid lesion.
•	 Slightly hypoechoic or isoechoic nodules with 

ovoid-to-round shape and smooth or ill-defined 
margins.

•	 Either intranodular vascularization, macro- or con-
tinuous rim calcifications, increased stiffness at 
elastography, or hyperechoic spots of uncertain sig-
nificance may be present (expected risk of malig-
nancy, 5-15%).

Class 3. High-risk thyroid lesion.
•	 Nodules with at least 1 of the following findings: 

marked hypoechogenicity, spiculated or microl-
obulated margins, microcalcifications, taller-than-
wide shape, or presence of extrathyroidal growth 
or pathologic lymphadenopathy (expected risk of 

malignancy, 50-90%, according to the presence of 
1 or more suspicious findings).

 As a general rule, which may be modified on the basis 
of the clinical setting and operator expertise, we recom-
mend the following:

•	 In light of the low clinical risk, nodules <5 mm 
should be monitored, rather than biopsied, irrespec-
tive of their sonographic appearance.

•	 In nodules with a major diameter of 5 to 10 mm that 
are associated with suspicious US signs (high-US-
risk thyroid lesions), consider either FNA sampling 
or watchful waiting on the basis of the clinical set-
ting and patient preference. Specifically, FNA is 
recommended for the following nodules:
• Subcapsular or paratracheal lesions 
• Suspicious lymph nodes or extrathyroid spread 
• Positive personal or family history of thyroid 

cancer 
¡ History of head and neck irradiation
¡ Coexistent suspicious clinical findings (e.g., 

dysphonia)
•	 In nodules >10 mm that are associated with sus-

picious US signs (high US risk thyroid lesions), 
FNA is always recommended.

Fig. 2. (Continued)

C) High-Risk Ultrasound Features
•	 Marked hypoechogenicity
•	 Microcalcifications
•	 Irregular (speculated) margins
•	 More tall than wide
•	 Extracapsular growth
•	 Suspicious regional lymph node

C)
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•	 In nodules >20 mm that are isoechoic, slightly 
hypoechoic, or hyperechoic with ovoid-to-
round shape and smooth or ill-defined margins 
(intermediate US risk thyroid lesions), FNA is 
recommended.

•	 In spongiform or dominantly cystic nodules 
without suspicious US findings (low US risk 
thyroid lesions), FNA is recommended only 
when nodules are >20 mm and increasing in size 
or associated with a high-risk history and before 
thyroid surgery or minimally invasive ablation 
therapy.

 3.6. Other Diagnostic Imaging Techniques
 MRI and CT should not be routinely used in nodu-
lar thyroid disease because they are rarely diagnostic for 
malignant lesions except in advanced cases (37 [EL 3]). 
However, MRI and CT are of value when the following 
assessments are desired for clinical management: size, sub-
sternal extension of a nodular goiter, airway compression, 
or presence of pathologic lymph nodes in cervical regions 
that are not visualized by US scan (136 [EL 4-review]). CT 
contrast medium usually contains iodine, decreases subse-
quent uptake of radioiodine, and may induce hyperthyroid-
ism, especially in iodine-deficient geographic areas (137 
[EL 4]).
 18FDG PET/CT has been proposed to better define the 
risk of malignancy in thyroid nodules with indeterminate 
cytologic characteristics. Several noncontrolled studies and 
2 meta-analyses have showed an added (about 90%) NPV 
for thyroid malignancy of this imaging technique (138 [EL 
4],139 [EL 4]). However, its diagnostic accuracy appears 
to be close to that obtained by B-mode US examination 
(140 [EL 2]). Thus, the added cost and limited accessibility 
of this imaging technique disfavor its routine use
 3.7. Other US Techniques 
 First- and second-generation contrast agents provide 
only ancillary data for the diagnosis of malignant thy-
roid nodules. They offer a modest improvement over the 
information obtainable with traditional color or power 
Doppler examinations (132 [EL 4]). In a retrospective 
study, 213 thyroid nodules underwent preoperative con-
trast medium–enhanced US (CEUS) and were submitted 
to surgery. Quantitative parameters of the time-intensity 
curve, such as the maximum intensity of peak (IMAX), a 
rise time from 10% to 90% of the IMAX, and the time to 
peak, were compared between benign and malignant nod-
ules. There were no significant differences in the rise time 
or the time to peak among thyroid papillary carcinoma, 
nodular goiter, and follicular adenoma whereas a signifi-
cant difference was reported in the IMAX (133 [EL 2]). In 
another study of 182 thyroid nodules, ring enhancement 
and homogeneity of enhancement on CEUS were reported 
as valuable indicators, with ORs >20 in the differential 
diagnosis of benign and malignant thyroid nodules (134 
[EL 3]).

 Currently, use of US contrast agents should be restricted 
to definition of the size and limits of necrotic zones after 
US-guided ablation procedures (135 [EL 4-review]).

Recommendations: Thyroid Ultrasonography and 
other Diagnostic Imaging Studies
 3.1. When to Perform Thyroid US

•	 US evaluation is recommended for patients 
who are at risk for thyroid malignancy; have 
palpable thyroid nodules or goiter; or have 
neck lymphadenopathy suggestive of a malig-
nant lesion [BEL 2, GRADE A].

•	 US evaluation is not recommended as a 
screening test for the general population or for 
patients with a normal thyroid palpation with 
a low clinical risk of thyroid disease [BEL 4, 
GRADE C].

 3.2. How to Describe US Findings
We recommend the following approach to describe US 
findings:

•	 Focus the US report on stratification for risk of 
malignancy.

•	 Describe position, dimensions, shape, mar-
gins, content, echogenic pattern, and vascular 
features of the nodule(s).

•	 For multiple nodules, detail the nodule(s) 
bearing the US characteristics associated with 
malignancy, rather than describing the largest 
(dominant) nodule.

•	 For suspicious regional neck lymph nodes, 
describe the cervical compartment, number, 
shape, dimensions, margins, content, echo-
genic pattern, presence of hilum, and vascular 
features [BEL 2, GRADE A].

 3.3. US Rating of the Risk of Malignancy
• In thyroid US reports, add to the description of 

US features a conclusive evaluation that strati-
fies thyroid lesions on the basis of their risk of 
malignancy, to reliably communicate the esti-
mated risk of cancer [BEL 3, GRADE B].

 3.4. US Classification Systems
The following US rating system of the risk of malig-
nancy is suggested:

•	 Class 1. Low-risk thyroid lesion. 
- Mostly cystic (>50%) nodules with rever-

berating artifacts that are not associated 
with suspicious US signs

- Isoechoic spongiform nodules confluent or 
with regular halo 

- The expected risk of malignancy is about 
1%.

•	 Class 2. Intermediate-risk thyroid lesion. 
- Slightly hypoechoic nodules (cf. surround-

ing thyroid tissue) and isoechoic nodules 
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with ovoid-to-round shape and smooth or 
ill-defined margins 

- Either intranodular vascularization, ele-
vated stiffness at elastography, macro- 
or continuous rim calcifications, or 
hypoechoic spots of uncertain significance 
may be present

- The expected risk of malignancy is 5 to 
15%.

•	 Class 3. High-risk thyroid lesion. Nodules 
with at least one of the following suspicious 
features: 

- Marked hypoechogenicity (compare 
prethyroid muscles) 

- Spiculated or microlobulated margins 
- Microcalcifications 
- Taller-than-wide shape 
- Evidence of extrathyroidal growth or 

pathologic adenopathy 
- The expected risk of malignancy is 50 to 

90% in accordance with the presence of 
one or more suspicious findings [BEL 4, 
GRADE C].

 3.5. Indications for FNA
 3.5.1. How to select nodule(s) for FNA

•	 In the selection of nodules for FNA, consider 
a balance between the risk of a potentially 
delayed diagnosis and that of unnecessary 
diagnostic procedures or surgery [BEL 4, 
GRADE C].

•	 In light of the low clinical risk, nodules with a 
major diameter <5 mm should be monitored, 
rather than biopsied, with US irrespective of 
their sonographic appearance [BEL 3, GRADE 
B].

•	 In nodules with a major diameter 5 to 10 mm 
that are associated with suspicious US signs 
(high-US-risk thyroid lesions), consider either 
FNA sampling or watchful waiting on the basis 
of the clinical setting and patient preference 
[BEL 3, GRADE B]. 

•	 Specifically, FNA is recommended when the 
following is present:
¡ Subcapsular or paratracheal lesions 
¡ Suspicious lymph nodes or extrathyroid 

spread 
¡ Positive personal or family history of thy-

roid cancer 
¡ Coexistent suspicious clinical findings 

(e.g., dysphonia) [BEL 2, GRADE A]
•	 FNA is recommended for the following 

nodules: 
¡ High US risk thyroid lesions ≥10 mm
¡ Intermediate US risk thyroid lesions
>20 mm

¡ Low US risk thyroid lesions only when >20 
mm and increasing in size or associated 
with a risk history and before thyroid sur-
gery or minimally invasive ablation therapy 
[BEL 2, GRADE A]

•	 FNA is not recommended for nodules that are 
functional on scintigraphy (see difference in 
recommendations for children, Section 8.4) 
[BEL 2, GRADE B].

 3.5.2. FNA of multinodular glands and lymph nodes
•	 We do not recommend the biopsy of more 

than 2 nodules when they are selected on the 
basis of previously described criteria [BEL 3, 
GRADE C].

•	 If a radioisotope scan is available, we recom-
mend not biopsying hot areas [BEL 2, GRADE 
B].

•	 In the presence of suspicious cervical lymph-
adenopathy, perform FNA for cytologic assess-
ment of lymph node(s) as well as the ipsilateral 
suspicious nodule(s) [BEL 2, GRADE A].

•	 We favor the determination of Tg or calcito-
nin, according to clinical indications, on FNA 
washout of suspicious lymph nodes [BEL 2, 
GRADE A].

 3.5.3. FNA of complex thyroid nodule(s)
•	 We recommend sampling the solid component 

of the lesion by FNA biopsy [BEL 3, GRADE 
B].

•	 Sample preferentially the vascularized areas of 
the complex lesion [BEL 4, GRADE C].

•	 Submit both the FNA specimen and the 
drained fluid for cytologic examination [BEL 
2, GRADE A].

 3.5.4. FNA of thyroid incidentalomas
•	 Manage thyroid incidentalomas according to 

the previously described criteria for nodule 
diagnosis [BEL 2, GRADE A].

•	 Always perform US evaluation of incidentalo-
mas detected by CT or MRI prior to FNA [BEL 
2, GRADE A].

•	 Thyroid incidentalomas detected by PET with 
18F-FDG (focal uptake, in particular) should 
undergo US evaluation and FNA because of the 
high risk of malignancy [BEL 2, GRADE A].

 3.6. Other Diagnostic Imaging Techniques
•	 MRI and CT are not recommended for routine 

thyroid nodule evaluation [BEL 2, GRADE A].
•	 Consider MRI and CT for assessment of size, 

airway compression, substernal extension of 
a nodular goiter, or presence of pathologic 
lymph nodes in cervical regions not visualized 
by US scan [BEL 3, GRADE B].

•	 PET/CT may provide additional informa-
tion about the risk of malignancy in thyroid 
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nodules with indeterminate cytologic results; 
however, because of the insufficient diagnostic 
accuracy, high cost, and limited accessibility, 
we do not suggest its routine use as a diagnos-
tic tool [BEL 2, GRADE A].

•	 Consider PET/CT only for the preoperative 
staging of malignant nodules with aggressive 
features [BEL 2, GRADE A].

 3.7. Other US Techniques
•	 Elastography provides information about nod-

ule stiffness, which is complementary to gray-
scale findings [BEL 2, GRADE B].

•	 Elastography should not be used as a substitute 
for grayscale US examination, but rather as a 
complementary tool in nodules with indeter-
minate US or cytologic characteristics [BEL 2, 
GRADE A].

•	 In nodules with increased stiffness, we recom-
mend FNA [BEL 2, GRADE B].

•	 Use of US contrast media for the diagnostic 
evaluation of thyroid nodules is not recom-
mended [BEL 3, GRADE B].

•	 Use of US contrast media is recommended 
only for the assessment of the area of tissue 
ablation induced by minimally invasive tech-
niques [BEL 3, GRADE B].

4. Thyroid Biopsy
    4.1. Thyroid FNA 
 Clinical management of thyroid nodules should be 
guided by the combination of clinical data, US evaluation, 
and FNA biopsy (1 [EL 4-review]). FNA under US guid-
ance is currently the best triage test for the preoperative 
evaluation of thyroid nodules (60 [EL 4]) (Table 6).
 We recommend performing FNA with 23- to 27-gauge 
needles, with or without aspiration, depending on nodule 
structure and vascularization (43 [EL 4-review],50 [EL 
2],141 [EL 4]). In rare cases, as in cystic lesions with a 
dense, sticky colloid content, the use of large-bore needles 
(18 to 21 gauge) may be necessary. A preliminary injection 
of a small amount (about 10% of the fluid content of the 
cyst) of 95% ethanol or isotonic saline is frequently fol-
lowed by a successful drainage of sticky colloid collections 
(43 [EL 4-review]).
 Since the risk of bleeding does not seem to be signifi-
cantly affected by antithrombotic agent use, the decision 
to withdraw these drugs for patients who are undergoing 
FNA should be based on individual circumstances and 
consultation with the referring physician (143 [EL 4]). The 
interruption of antithrombotic therapy decreases the risk 
of procedure-related bleeding (142 [EL 3]) but should be 
balanced with the possibility of major cardio- and cerebro-
vascular events due to the return to pretreatment throm-
boembolic risk (143 [EL 4]). Even though in a study of 
593 patients who underwent FNA, only 2 hematomas were 

reported in 144 patients who were taking antithrombotic 
medications while 4 bleeding episodes were observed in 
449 patients who did not take anticoagulant drugs (144 
[EL 2]), antithrombotic withdrawal seems to be generally 
appropriate. If the patient is taking warfarin, the medica-
tion may be withdrawn 5 days before the procedure, and 
FNA can be performed if the international normalized 
ratio is <1.7 (143 [EL 4]). During this period, enoxapa-
rin should be given subcutaneously twice a day, and the 
anticoagulant therapy may be restarted the day after FNA. 
The antiplatelet agents aspirin and clopidogrel should be 
withdrawn for 3 to 5 days before FNA. In those cases who 
are maintained under treatment, FNA must always be per-
formed under US guidance by a skilled operator with thin 
(25- to 27-gauge) needles and a limited number of passes 
after careful discussion with the patient. The risk of signifi-
cant FNA-related bleeding is decreased by a few minutes 
of manual compression immediately after the procedure. In 
these patients, the neck should be re-examined with US at 
15 to 30 minutes after FNA.

Since a common cause of a false-negative cytologic 
diagnosis is sampling error (50 [EL 2],145 [EL 3]), cyto-
logic diagnosis is more reliable, and the nondiagnostic rate 
is lower when FNA is performed using US guidance (146 
[EL 4],147 [EL 3],148 [EL 4]). Hence, the use of US guid-
ance for FNA is recommended, whenever possible, for all 
thyroid nodules or cervical lesions.

A requisition form including nodule size and location 
and all relevant clinical and US information should always 
accompany the cytologic specimen. Sampling site, number 
of submitted slides, and/or additional biopsy specimens 
should also be indicated (149 [EL 4],150 [EL 4],151 [EL 
4-consensus],152 [EL 4]). 

The rating of the US risk of malignancy, based on a 
validated US classification system (see Section 3.4), should 
always be added (61 [EL 4]).

4.2. Cytologic Diagnosis
Thyroid smears or liquid-based cytologic specimens 

should be reviewed by a cytopathologist whose focus is 
dedicated to thyroid disease (152 [EL 4]). The cytology 
report should be detailed and clear. An accurate, yet con-
cise, description of the cytologic sample should be fol-
lowed by a conclusion (150 [EL 4],152 [EL 4]). A number 
of reporting systems for thyroid cytology, based on vari-
ous classes, have been proposed by different institutions to 
standardize the communication between pathologists and 
clinicians and to provide better support for clinical deci-
sions. Currently, a substantial agreement on thyroid cytol-
ogy reporting is present, with minor differences, in 3 clas-
sification systems (151 [EL 4-consensus],152 [EL 4],153 
[EL 3]) (Table 2). Their clinical validity is justified by the 
reliable correlation between each cytologic class and the 
histologic outcome in predicting a benign versus a malig-
nant lesion (154 [EL 2]). Cytologic diagnoses should be 
organized in the 5 major classes of nondiagnostic, benign, 
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indeterminate, suspicious, and malignant. Indeterminate 
cytologic characteristics should be subclassified in 2 sub-
classes based on differences in the expected risk of malig-
nancy (see Table 2) (151 [EL 4-consensus],155 [EL 4]).

Thyroid 1. Nondiagnostic. Nondiagnostic specimens 
may be due to an insufficient number of thyroid cells, asso-
ciated with cystic fluid or bloody smears, or due to a poor 
technique in preparing slides, thereby leading to compro-
mised preservation or staining of the material (156 [EL 
4],157 [EL 4]). Criteria for adequacy are difficult to stan-
dardize, as shown by the variability among institutions in 
classifying FNA as nondiagnostic (154 [EL 2]). However, 
a cytologic sample is usually labeled diagnostic when it 
contains a minimum of 6 groups of well-preserved thyroid 
epithelial cells with at least 10 cells per group (151 [EL 
4-consensus],157 [EL 4]). Specimens characterized by a 
cytologic atypia that raises a strong suspicion of malig-
nancy do not require the minimum amount of follicular 
cells for adequacy to be classified as suspicious (151 [EL 
4-consensus],152 [EL 4]). 

The rate of nondiagnostic FNAs is influenced by nod-
ule structure, technical factors, and operator and cytopa-
thologist expertise (145 [EL 3],158 [EL 3]). Hence, FNA 
biopsy is performed more reliably in high-volume centers 
(81 [EL 4]). A nondiagnostic rate as high as 15% has been 
reported, but the nondiagnostic rate should not exceed 10% 
(with the exclusion of cystic lesions) (141 [EL 4],152 [EL 
4]).

The risk of malignancy in nondiagnostic specimens is 
not precisely defined because of the selection bias of surgi-
cal series, but it is nonnegligible (156 [EL 4],157 [EL 4]). 
In a meta-analysis of 3,271 cases, the prevalence of malig-
nancy in some patients (16%) who underwent an operation 
because of clinical suspicious findings was 16.8% (154 
[EL 2]).

Cytologic samples obtained from thyroid lesions that 
are nearly completely cystic at US examination and are 
characterized by erythrocytes, cellular debris, and hemo-
siderin-laden macrophages, with a number of thyrocytes 
that do not fulfill the requirements for adequacy should be 
classified as inadequate but consistent with a cystic lesion 
(150 [EL 4],151 [EL 4-consensus],152 [EL 4]). These 
lesions are at a low risk of malignancy.

Thyroid 2. Benign. A benign (or negative for malig-
nancy) diagnosis is the most common cytologic finding, 
with a range in different series from 54 to 74% of cases 
(154 [EL 2]). Benign cytologic specimens include samples 
from colloid nodules, hyperplastic nodules, lymphocytic 
or granulomatous thyroiditis, benign cysts, and other, 
infrequent nonmalignant conditions (150 [EL 4],151 [EL 
4-consensus],152 [EL 4]). Cytologic specimens that may 
be included in the benign class, even when the criteria for 
adequacy are not completely fulfilled, are those character-
ized by the presence of the following: 

(1)  Generous and uniform colloid material, aspirated 
from lesions clearly described as cysts at US 
examination. These specimens should be defined 
as consistent with fluid from a benign cystic col-
loid nodule.

(2)  A dominant cellular population composed of vari-
able size lymphocytes, in lesions with clinical and 
US diagnosis of Hashimoto thyroiditis (150 [EL 
4],151 [EL 4-consensus],152 [EL 4]).

The risk of malignancy in benign lesions is reported as 
0 to 3.7% (141 [EL 4]). These data are partially flawed by 
the small percentage (usually about 10%) of cytologically 
benign nodules that are submitted for surgical procedure, 
frequently on the basis of their growing size or clinical sus-
picious findings (141 [EL 4]). In centers with expertise in 
thyroid cytologic evaluation, the overall risk of malignancy 
of nodules benign at FNA is expected to be about 1% and 
decreases further with repeated FNA (152 [EL 4],153 [EL 
3],159 [EL 3],160 [EL 3]).

Thyroid 3. Indeterminate. This category comprises a 
heterogeneous group of cytologic characteristics for which 
a definite cytologic diagnosis of benign or malignant thy-
roid lesion cannot be established on the basis of cytomor-
phologic characteristics (141 [EL 4]). The prevalent pat-
tern is represented by follicular-patterned specimens, but 
the group also includes samples with cellular atypia where 
FNA cytologic evaluation cannot reliably exclude cancer. 
These specimens correspond on histologic grounds to ade-
nomatoid hyperplasia, follicular adenoma and carcinoma, 
Hürthle cell neoplasms, and the follicular variant of PTC 
(150 [EL 4],151 [EL 4-consensus],152 [EL 4]). 

The widely used Bethesda System for Reporting 
Thyroid Cytopathology (BSRTC) subdivides indetermi-
nate cytologic results into AUS/FLUS and the pure follicu-
lar patterned lesions, suggesting a follicular neoplasm (FN/
SFN) (141 [EL 4]). This distinction separates 2 cytologic 
categories, at expected different risk of malignancy, to 
provide a tailored therapeutic approach. A similar subdivi-
sion was subsequently adopted by the UK Royal College 
of Pathologists (BTA-RCPath), which defined the 2 sub-
classes as “neoplasm possible-atypia nondiagnostic (Thy 
3a),” and “neoplasm possible-suggesting follicular neo-
plasm (Thy 3f),” respectively (see Table 2) (150 [EL 4]).

Some limitations of this subclassification have been 
demonstrated in clinical practice. The expected 5 to 15% 
risk of malignancy in the AUS/FLUS category was not con-
sistently confirmed by subsequent studies, which reported 
either a similar (161 [EL 3]) or a higher (162 [EL 3],163 
[EL 3],164 [EL 4]) risk in this class. Retrospective analysis 
demonstrated within the AUS/FLUS cohort the presence 
of high-risk cytologic subgroups with an increased prob-
ability of PTC. This unexpectedly elevated prevalence of 
malignancy may be due, at least in part, to the nodules with 
“mild/focal nuclear atypia” features that are included in the 
AUS/FLUS category but may be observed in the follicular 
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variant of PTC (162 [EL 3],163 [EL 3],165 [EL 3). For this 
reason, and at variance with BSRTC and BTA-RCPath, a 
subsequent classification system (152 [EL 4]) included cases 
with mild/focal nuclear atypia in the subcategory of inde-
terminate lesions at a higher risk of malignancy (defined as 
TIR 3B). Instead, follicular lesions that feature a relevant 
(about 30%) proportion of microfollicles but do not com-
pletely fulfill the diagnosis of follicular neoplasms were 
included in the subcategory TIR 3A, at an expected “lower 
risk of malignancy” (152 [EL 4]). Based on these consider-
ations, we suggest subdividing the indeterminate cytology 
class into 2 subclasses: low-risk indeterminate lesion (AUS/
FLUS) (of the BSRTC, Thy 3a of the BTA-RCPath classi-
fication and, with minor differences, TIR 3A of the Italian 
classification system) and high-risk indeterminate lesions 
(corresponding to the pure follicular patterned lesions, 
defined as FN/SFN, Thy 3f, or TIR 3B of the BSRTC, 
BTA-RCPath, or Italian classification system, respec-
tively) (see Table 2) (150 [EL 4],151 [EL 4-consensus],152
[EL 4]).

Thyroid 4. Suspicious for Malignancy. This diagnos-
tic category includes samples in which a cytologic diagno-
sis of malignancy is strongly suspected but cannot be estab-
lished with full certainty (141 [EL 4]). PTC accounts for 
the majority of these cases (154 [EL 2]). Cytologic speci-
mens showing only mild atypia should not be included in 
this category and should be classified in the indeterminate 
category (152 [EL 4]). In the absence of immunocytochem-
istry or other ancillary techniques, some cases of MTC or 
other malignancies may be occasionally included in this 
category (150 [EL 4],151 [EL 4-consensus]).

This category accounts for 2.5 to 5% of cytologic 
diagnoses (151 [EL 4-consensus]). The malignancy risk in 
this class is from 60 to 75% (154 [EL 2],159 [EL 3]).

Thyroid 5. Malignant. Malignant results include 
samples characterized by malignant cytologic features that 
are identified with certainty by the cytopathologist (141 
[EL 4]). The most frequent malignant lesion encountered 
is PTC. Other malignant lesions include MTC, poorly 
differentiated and anaplastic carcinomas, lymphomas, 

miscellaneous thyroid tumors, and metastatic cancers (156 
[EL 4],157 [EL 4]). 

The cytology report should contain a cytology descrip-
tion and, whenever possible, the diagnosis of the type of 
malignant tumor. Depending on the series, this category 
ranges from 4 to 5.4% of the cytology diagnoses, and the 
risk of malignancy is more than 95% (range, 95-99%) (154 
[EL 2],159 [EL 3],160 [EL 2]).

4.3. FNA Results: Efficacy and Limits
The result of FNA is critical when deciding whether 

to manage a nodule medically or surgically. Selection of 
patients for surgical treatment on the basis of FNA has 
considerably decreased thyroid surgery frequency and 
has increased the yield of cancer (166 [EL 3]). FNA pro-
vides a reliable cytologic diagnosis of thyroid nodules, 
but the final definition of the lesion is by histology only 
(152 [EL 4]). Thus, clinical management of the individual 
patient should always be based on cytologic features and 
all the available clinical, imaging, and laboratory findings 
(1 [EL 4-review],167 [EL 3]). The sensitivity and speci-
ficity of FNA, when performed by experienced person-
nel, are excellent. In a meta-analysis on 25,445 thyroid 
FNAs, 25% of which underwent surgery, the sensitivity, 
specificity, and diagnostic accuracy were 97.0%, 50.5%, 
and 68.8%, respectively. The PPV was 55.9% and the NPV 
was 96.3% (154 [EL 2]). The true prevalence of malig-
nancy in the benign class can only be determined with 
difficulty because most benign diagnoses are managed 
conservatively. For palpation-guided FNA, the rate of a 
false-negative result—a missed diagnosis of malignant dis-
ease—has been reported in the past as high as 11% (1 [EL 
4-review],8 [EL 4]). However, with the use of US-guided 
FNA, the rate of false-negative FNA results, established on 
clinical grounds, is about 1% (145 [EL 3],146 [EL 4],147 
[EL 3],148 [EL 4],149 [EL 4],150 [EL 4],151 [EL 4-con-
sensus],152 [EL 4],154 [EL 2],155 [EL 4],156 [EL 4],157 
[EL 4],158 [EL 3],159 [EL 3],160 [EL 2],161 [EL 3]) and 
decreases further with repeated FNA (168 [EL 3],169 [EL 
3]). A false-positive diagnosis implies that no malignancy 
is detected at histologic examination in a patient with a 

Table 6
Summary Characteristics for Thyroid FNAa

Feature Range % Definition
Sensitivity 88.2-97.0 Likelihood that patient with disease has positive test results
Specificity 47.0-98.2 Likelihood that patient without disease has negative test results
PPV 52.0-98.0 Fraction of patients with positive test results who have disease
NPV 89.0-96.3 Fraction of patients with negative test results who do not have disease
False-negative rate 0.5-10.0 FNA negative; histologic findings positive for cancer
False-positive rate 1.0-7.0 FNA positive; histologic findings negative for cancer
Abbreviations: FNA = fine-needle aspiration; NPV = negative predictive value; PPV = positive predictive value. 
a Data from Bongiovanni et al, Acta Cytol. 2012;56:333-339; Piana et al, Cytopathology. 2010; Tee et al, Ann Surg. 246:714-720; 
  Wang et al, Thyroid. 2011;21:243-251.
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suspicious or frankly positive FNA. The reported preva-
lence of false-positive results ranges from less than 1 to 
7.7% but is about 1% in institutes with specific expertise 
(150 [EL 4],151 [EL 4-consensus],152 [EL 4]). 

Most errors result from an inappropriate sampling site, 
specimen inadequacy, overlapping features, degenerative 
changes, or cytopathologist inexperience (156 [EL 4],157 
[EL 4]). Thus, in the case of equivocal cytologic findings, 
consider a second opinion from an experienced cytopathol-
ogist or a repeat sampling with FNA under US guidance.

4.3.1. Thyroglobulin and Hormone measurement on 
FNA 

The measurement of Tg levels in the needle washout 
(FNA-Tg) increases FNA accuracy of lymph nodes sus-
picious for metastasis from differentiated thyroid cancer, 
circumventing the occurrence on nondiagnostic cytologic 
results (170 [EL 3],171 [EL 3],172 [EL 3],173 [EL 3],174 
[EL 2],175 [EL 3],176 [EL 2],177 [EL 3],178 [EL 4]). 
According to a recent meta-analysis including 24 selected 
studies, the overall FNA-Tg sensitivity and specificity are 
good, corresponding to 95.0% and 94.5%, respectively 
(179 [EL 2]). In most instances, metastatic lymph nodes 
show exceedingly high (e.g., 103-106 ng/mL) FNA-Tg 
levels, making the interpretation of results clear. Yet, the 
technique for FNA-Tg determination is not fully standard-
ized because of the use of different saline volumes (from 
1 to 3 mL) for sample dilution, as well as differences in 
the analytical performance of the commercially available 
Tg assays. As a consequence, a single validated FNA-Tg 
cutoff level for the diagnosis of lymph node metastasis of 
PTC is lacking, and different studies have proposed a vari-
ety of cutoff levels, ranging from 0.9 to 39.0 ng/mL (153 
[EL 3],179 [EL 2],180 [EL 3],181 [EL 3],182 [EL 4],183 
[EL 3]). Moreover, some factors may occasionally lead to 
false-negative FNA-Tg results—for example, the “hook 
effect,” which may affect the immunometric assays in the 
presence of increased concentrations of the analyte, dedif-
ferentiation of the neoplastic tissue, and, according to some 
but not all studies (184 [EL 3],185 [EL 2]), the interference 
of anti-Tg antibodies. On the other hand, contamination of 
the cytologic sample with blood may induce false-positive 
results in patients with detectable/elevated serum Tg levels.
 Analogous to FNA-Tg, calcitonin measurement in 
needle washouts (FNA-CT) can be used in enlarged lymph 
nodes of patients with MTC or in suspicious thyroid nod-
ules of patients at risk for MTC or MEN2 syndrome (186 
[EL 3],187 [EL 3],188 [EL 3],189 [EL 2]). 
 In patients with primary hyperparathyroidism, deter-
mination of parathyroid hormone (PTH) levels in the nee-
dle washout (FNA-PTH) is a valuable tool for a confirma-
tion of the US localization of enlarged parathyroid glands 
(190 [EL 3],191 [EL 3],192 [EL 2],193 [EL 3],194 [EL 
3],195 [EL 3]). As for Tg, the calcitonin and PTH assays 
have been validated for serum determination but not for 
saline washouts, and no consensus has been reached on 

definite cutoff levels. The possibility of false-positive and 
false-negative results should always be considered before 
clinical action is taken. These determinations should be 
carried out in referral centers that have previously deter-
mined their own cutoff levels for these assays. 
 Calcitonin measurement on the FNA washout from 
suspicious thyroid nodules in patients at risk for medullary 
carcinoma or the MEN2 syndrome provides useful infor-
mation (186 [EL 3]). However, because of the absence of 
a test validation, these data should be interpreted with cau-
tion in the confirmation of MTC.
 4.4. Core-Needle Biopsy 
 CNB, performed under US guidance with a 18- to 
21-gauge cutting needle, may offer additional informa-
tion to FNA results in cases of thyroid or neck lesions with 
repeatedly inadequate FNA (196 [EL 3]). In a recent retro-
spective series of 360 nodules (180 consecutive repeated 
FNAs and 180 consecutive CNBs) with initially nondiag-
nostic FNA, CNB provided a significantly lower rate of 
persistently nondiagnostic samples than repeat FNA (1.1% 
vs. 40.0%, P < .001). Diagnostic performance with CNB 
was reported as better than repeated FNA, and the diag-
nostic surgery rate was lower after CNB (3.6% vs 16.7%, 
P = .047) (197 [EL 2]).
 In patients with suspected anaplastic tumors, thyroid 
lymphomas, pathologic lymph nodes, or other malignant 
neck diseases, CNB usually provides complementary 
information for the clinical management (151 [EL 4-con-
sensus],198 [EL 3]). 
 In recent studies—mostly noncontrolled and based on 
a small series of patients—a possible use of CNB in nod-
ules with indeterminate cytologic findings was suggested 
to distinguish benign nodules from follicular neoplasms 
(199 [EL 2],200 [EL 3]). Surgical confirmation or long-
term follow-up of lesions classified as benign at CNB is 
lacking in most of these series.
 In conclusion, US-guided CNB is suggested as a 
complementary tool for solid nodules with persistently 
inadequate cytologic results before performing diagnostic 
surgery. Its use in selected cases of cytologically indeter-
minate nodules was reported as promising but needs con-
firmation from large prospective, histologically verified 
series.
 4.5. Immunocytochemistry

Immunohistologic markers such as galectin-3 HBME-
1, fibronectin-1, CITED-1, and cytokeratin-19, have been 
investigated to improve the differential diagnosis between 
benign and malignant thyroid nodules with indeterminate 
cytologic results (201 [EL 2],202 [EL 2],203 [EL 2],204 
[EL 3],205 [EL 3]). These markers have barely been 
adopted in routine diagnostics because of the absence of 
method standardization, possible pitfalls, and clinically 
relevant overlap of the results between follicular adenomas 
and differentiated thyroid carcinomas (206 [EL 4],207 [EL 
4]). 
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Currently, no single cytochemical marker is specific 
and sensitive enough to reach a conclusive diagnosis in 
FNA indeterminate samples. Yet, immunochemistry con-
tinues to be an easy and accessible technique for further 
definition of the morphologic diagnosis in several pathol-
ogy units. The use of panels of immunochemical markers 
may, in some centers with specific experience, reach a sen-
sitivity and specificity of up to 90% (208 [EL 4]). The main 
limitations of immunochemistry on cytologic smears are 
the number of slides, decoloration of previous stain, and 
difficult-to-access intracellular antigens. 
 4.6. Molecular Testing

Of FNA biopsies, 10 to 25% yield an indeterminate 
result, with the risk of malignancy varying from 5 to 75% 
(typically 15-30%) depending on the indeterminate cate-
gory of the BTA-RCPath (151 [EL 4-consensus]), BSRTC 
(155 [EL 4]), or the Italian Consensus for Thyroid Cytology 
(152 [EL 4]). 

This section focuses principally on nodules that are 
either categorized as a follicular lesion or neoplasm Class 
3 according to AACE/AME or an atypia or follicular lesion 
of undetermined significance (AUS/FLUS or Thy 3a [see 
Section 7.6.3.2.1]) and follicular neoplasm or suspicious 
for follicular neoplasm (FN/SFN or Thy 3f [see Section 
7.6.3.2.1]) according to BSRTC or BTA-RCPath. Lesions 
categorized as “suspicious for malignancy” are referred to 
specifically as such. 

When assessing the clinical usefulness of molecular 
testing, it must be appreciated that even the gold standard 
of thyroid histopathologic analysis is limited by varia-
tions in interpretation. Cibas et al (209 [EL 2]) reported 
a 9% disagreement among pathologists when categoriz-
ing excised thyroid nodules as benign or malignant under 
blinded conditions. The physician and patient need to be 
aware that because molecular testing is in its infancy, con-
tinued research that includes prospective multicenter stud-
ies to validate all of these tests used either singly or in tan-
dem, as well as advances, may change the understanding of 
how best to use molecular markers in the clinical setting.

Routine morphologic cytology is the basis for any 
kind of (integrated) molecular FNA diagnostics (152 [EL 
4]). The detection of BRAF, NRAS, HRAS, and KRAS point 
mutations and PAX8/PPARG and RET/PTC rearrange-
ments, with the aim to identify (rule in) thyroid cancer 
(210 [EL 2],211 [EL 2],212 [EL 2],213 [EL 2]) has been 
investigated by several groups, with overall reproducible 
results. Several large, prospective, multicenter studies have 
independently validated the utility of testing for markers 
in FNA samples with indeterminate cytologic characteris-
tics (210 [EL 2],211 [EL 2],212 [EL 2],213 [EL 2]). These 
studies found that a positive result carries a PPV of approx-
imately 90% for predicting cancer. Clinical validation has 
not been performed for thyroid nodules smaller than 1 cm. 

The rule-in approach is also feasible for routine air-dried 
FNA smears, offering several advantages over obtaining 
additional fresh FNA material (213 [EL 2]).
 A proposed gene expression classifier (GEC) to rule 
out malignancy (214 [EL 2]) requires confirmation by 
independent studies without selection bias. A prospective, 
blinded, multicenter study employing a proposed gene 
expression classifier (GEC) with a sensitivity of 90% and a 
specificity of 53% found that a negative result (i.e., a benign 
gene expression profile) has an NPV of approximately 
95% for cytologically AUS/FLUS and FN/SFN lesions 
(214 [EL 2]). For the given sensitivity and specificity, an 
NPV of 95% or higher requires a risk of malignancy to be 
23% or less (214b [EL 4]). This is in keeping with at least 
one subsequently published study with a 33% cancer rate 
for indeterminate nodules that found a lower NPV (89.6%) 
than previously reported (215 [EL 2]). In the opinion of the 
authors of the present clinical practice guidelines, a benign 
gene expression profile is useful clinically when the NPV 
is approximately 95% or greater. Categorization of a nod-
ule as suspicious by the mutation panel carries a reported 
cancer risk of only 38%, so clinicians and patients need to 
understand that this result does not establish a cancer diag-
nosis (214 [EL 2]).

The detection of a BRAF mutation has very high spec-
ificity for PTC. Therefore, its detection in FNA material 
can be followed by thyroidectomy without frozen section. 
Since NRAS, HRAS, and KRAS point mutations and PAX8/
PPARG and, less frequently, RET/PTC rearrangements have 
also been detected in benign thyroid nodules with variable 
frequencies in different publications, their specificities for 
thyroid carcinomas are lower. However, molecular studies 
provide some evidence to classify RAS or PAX8/PPARG 
or RET/PTC rearrangement-positive nodules that are histo-
logically benign as being potentially premalignant.
 The current somatic mutations panel of the rule-in 
approach for indeterminate FNA clarifies only about 60% 
of indeterminate FNAs (210 [EL 2]). Therefore, there is an 
urgent need for further markers that can reliably identify 
the remaining malignant but currently mutation-negative 
lesions and, especially, the many benign nodules among 
the indeterminate FNAs (216 [EL 4]). Identification of 
malignant but currently mutation-negative cases is possible 
with extended mutation panels (217 [EL 3]). In this labora-
tory setting, the TERT promoter mutation was reported as 
highly prevalent in advanced thyroid cancers. In a differen-
tiated thyroid carcinoma series, this finding was confirmed 
to be present both in PTCs and FTCs (218 [EL 2]). TERT 
mutational analysis on FNA, when available, may improve 
the diagnostic sensitivity of molecular testing on cytologic 
samples (219 [EL 2]). There are no long-term follow-up 
studies for either mutation-negative thyroid nodules or 
nodules classified as “benign” by a GEC.
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Recommendations: Thyroid Biopsy
 4.1 Thyroid FNA

•	 Combine clinical and US evaluation and, when 
appropriate, FNA results in the clinical man-
agement of thyroid nodules [BEL 2, GRADE 
A].

•	 Always perform US-guided FNA since cyto-
logic diagnoses are more reliable and the 
nondiagnostic rates are lower than with pal-
pation-guided FNA [BEL 2, GRADE A].

 4.1.1. Requisition form 
•	 Include all relevant clinical and US informa-

tion [BEL 4, GRADE C].
•	 Include a rating of the US risk of malignancy 

based on an acknowledged US classification 
system [BEL 3, GRADE B].

•	 Use the following 3 US rating categories: high 
US risk, intermediate US risk, and low US risk 
[BEL 4, GRADE C].

•	 Clearly state the sampling site and technique 
and the number of submitted slides and/or 
other sampled specimens [BEL 3, GRADE B].

 4.1.2. Cytologic report
•	 Include a brief description of cytologic find-

ings and, when possible, a conclusive cyto-
logic diagnosis [BEL 2, GRADE A].

•	 Identify the cytologic result by adding a 
rating of the risk of malignancy based on an 
established classification system for thyroid 
cytology [BEL 2, GRADE A].

 4.2. Cytologic Diagnosis
•	 Define FNA results as either diagnostic (sat-

isfactory) or nondiagnostic (unsatisfactory) 
[BEL 3, GRADE B].

•	 As a general rule, define the cytologic speci-
men as diagnostic when the sample contains 
a minimum of 6 groups of well-preserved thy-
roid epithelial cells consisting of at least 10 
cells per group [BEL 3, GRADE B].

•	 Classify cytologic specimens characterized 
by marked atypia as suspicious, even in the 
absence of the required number of follicular 
cells for adequacy [BEL 3, GRADE B].

•	 Five diagnostic classes, with subdivision of 
indeterminate samples in 2 subclasses, are 
recommended for cytologic reports [BEL 2, 
GRADE A].

•	 Use the following reporting system for thyroid 
cytologic results:

 Thyroid 1. Nondiagnostic
¡	 Inadequate or insufficient 
¡	 Cystic: inadequate but consistent with a 

benign cystic lesion

Thyroid 2. Benign
Thyroid 3. Indeterminate
¡	 Atypia or follicular lesion of undetermined 

significance (or a similar subclass in com-
parable cytologic classification systems, see 
Table 2).

¡	 Follicular neoplasm or lesion suspicious 
for follicular neoplasm (or similar subclass 
in comparable cytologic classification sys-
tems, see Table 2).

Thyroid 4. Suspicious for malignancy
Thyroid 5. Malignant
[BEL 2, GRADE B]

 4.3. FNA Pitfalls
•	 To decrease the risk of misleading cytologic 

results, consider the following:
o False-negative results are usually due to 

inappropriate target selection or inadequate 
sampling. 

o False-positive results are usually due to 
specimens with suspicious, but not diagnos-
tic, findings [BEL 4, GRADE D]

•	 For indeterminate cytologic findings, consider 
a second opinion from an experienced cytopa-
thologist because some of these cases may, in 
high-volume thyroid cytopathology units, be 
reassessed as definitely benign or malignant 
[BEL 3, GRADE C].

•	 To decrease the risk of false-negative results, 
we recommend the following:
¡	 Routine use of FNA
¡	 Aspiration of at least 2 sites within the 

nodule
¡	 For multiple nodules, prioritize nodules to 

be sampled according to US findings
¡	 For cystic lesions, sample solid or vascular-

ized areas with FNA and submit cyst fluid 
for cytologic examination

¡	 Review the slides with an experienced 
cytopathologist

¡	 Follow-up benign nodule(s) with US in 12 
to 24 months

¡	 Repeat FNA in benign nodules with suspi-
cious clinical or US findings

¡	 In large-sized thyroid lesions, sample 
peripheral and, if possible, solid areas 
to avoid fluid or necrotic zones [BEL 3, 
GRADE B]

4.3.1. Thyroglobulin and hormone measurement on 
FNA washout
•	 Measurement of Tg, calcitonin, or PTH lev-

els on FNA washout of suspicious thyroid 
lesions or lymph nodes is recommended 
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when clinically appropriate [BEL 2, GRADE 
A].

•	 Each center should determine its own ref-
erence range for hormone measurement on 
FNA washout samples [BEL 3, GRADE B].

 4.4. Core-Needle Biopsy
•	 Consider the use of US-guided CNB in solid 

thyroid nodules with persistently inadequate 
FNA cytologic findings [BEL 3, GRADE C].

•	 Because of the limited evidence and lack of 
established reporting systems, we do not rec-
ommend either in favor of or against the use of 
CNB in nodules with indeterminate cytologic 
results [BEL 4, GRADE D].

 4.5. Immunocytochemistry
•	 Immunocytochemistry is suggested in lesions 

that are suspected of nonfollicular origin (e.g., 
parathyroid glands, medullary thyroid carci-
nomas, lymphomas, metastases from other 
organs) [BEL 3, GRADE B].

 4.6. Molecular Testing
Patient-specific characteristics, the prevalence of can-

cer within a given population, as well as the distribution and 
diagnostic accuracy for each cytologic classification have 
substantial impacts on assessing the odds of malignancy. 
This was highlighted in a 2012 meta-analysis showing that 
the malignancy rates across studies for AUS and FLUS 
ranged from 6 to 48% and 14 to 34%, respectively (154 
[EL 2]). While molecular analysis of FNA genetic material 
from thyroid nodules shows great promise in refining the 
diagnosis, prognosis, and treatment of thyroid cancer, there 
are currently insufficient data to support a universal recom-
mendation for molecular testing in the further categoriza-
tion of “indeterminate” thyroid nodules. 
 4.6.1. When should molecular testing be considered?

•	 To complement, not replace, evaluation [BEL 
2, GRADE A]

•	 The results are expected to influence clinical 
management [BEL 2, GRADE A].

•	 As a general rule, molecular testing is not rec-
ommended in nodules with established benign 
or malignant cytologic characteristics [BEL 2, 
GRADE A].

4.6.2. Molecular testing for cytologically indetermi-
nate nodules

•	 Cytopathology expertise, patient characteris-
tics, and prevalence of malignancy within the 
population being tested impact the NPVs and 
PPVs for molecular testing [BEL 3, GRADE 
B].

•	 Consider the detection of BRAF and RET/PTC 
and, possibly, PAX8/PPARG and RAS, muta-
tions if such detection is available [BEL 2, 
GRADE B].

•	 Because of the insufficient evidence and the 
limited follow-up, we do not recommend 
either in favor of or against the use of GECs 
for cytologically indeterminate nodules [BEL 
2, GRADE B].

4.6.3. Role of molecular testing for deciding the extent 
of surgery

Currently, with the exception of mutations such as 
BRAFV600E that has a PPV approaching 100% for PTC, 
evidence is insufficient to recommend in favor of or against 
the use of mutation testing as a guide for the extent of sur-
gery [BEL 2, GRADE A]. 

4.6.4. How should patients with nodules that are nega-
tive at mutation testing be monitored?

•	 Since the false-negative rate for indeterminate 
nodules is 5 to 6% and the experience and 
follow-up for mutation-negative nodules or 
nodules classified as benign by a GEC are still 
insufficient, close follow-up is recommended 
[BEL 3, GRADE B].

5. Laboratory Evaluation
 5.1. Thyroid Hormones
 The high sensitivity of the TSH assay for detecting 
even subtle thyroid dysfunction makes it the most useful 
laboratory test in the initial evaluation of thyroid nodules 
(220 [EL 4-review]). Measuring serum levels of free thy-
roid hormones and TPOAb or TRAb should be the second 
diagnostic step, which is necessary for confirmation and 
the subsequent definition of thyroid dysfunction when the 
TSH concentration is outside the reference range (221 [EL 
4-guidelines]).
 Third-generation TSH chemiluminometric assays, 
with detection limits of about 0.01 mU/mL, should be 
used. They can detect minute TSH levels and allow a reli-
able diagnosis of mild (subclinical) thyroid hyperfunction 
(220 [EL 4-review], 220b [EL 2], 220c [EL 2], 221 [EL 
4-guidelines]).
 If the serum TSH level is within the reference range 
(unless suspicion of central hypothyroidism), the measure-
ment of free thyroid hormones adds no further relevant 
information. If TSH levels are low, however, measurement 
of FT4 and FT3 is necessary to confirm hyperthyroidism or 
consider central hypothyroidism, in which TSH concentra-
tion can be normal or low and FT4 levels may be low (222 
[EL 4-review]).
 To limit unnecessary laboratory testing, the following 
strategy should be followed for most patients with thyroid 
nodules (222 [EL 4-review],223 [EL 4-review]):

•	 Serum TSH level within normal limits: no further 
testing (unless suspicion of central hypothyroidism)

•	 Increased serum TSH level: test FT4 and TPOAb to 
evaluate for hypothyroidism

•	 Decreased serum TSH level: test FT4 and total or 
FT3 to evaluate for hyperthyroidism
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 TPOAb should be measured in patients with above-
normal levels of serum TSH (222 [EL 4-review],223 [EL 
4-review]). High serum TPOAb values associated with 
a firm, diffusely enlarged, or more often atrophic small 
thyroid, are compatible with chronic autoimmune or 
Hashimoto thyroiditis (17 [EL 4],223 [EL 4-review],224 
[EL 3]). Occasionally, a nodular goiter may also harbor 
Hashimoto thyroiditis (223 [EL 4-review]).
 Tg antibody testing should be limited to patients who 
have US and clinical findings suggestive of chronic lym-
phocytic thyroiditis and with normal serum TPOAb levels 
(222 [EL 4-review]).
 TRAb determination should be performed in patients 
with hyperthyroidism, for more complete clarification of 
etiologic factors (225 [EL 3]), because 17% of patients in 
iodine-deficient areas with scintigraphically toxic MNG 
test positive for TRAb (226 [EL 3]).
 Assessment of serum Tg is not recommended in the 
diagnosis of thyroid nodules (223 [EL 4-review]). Testing 
of serum Tg was proposed before thyroid surgery for thy-
roid malignancy, so as not to overlook the rare cases of 
false-negative serum Tg value due to decreased Tg immu-
noreactivity or heterophilic antibodies (227 [EL 3],228 [EL 
3]). However, its use is not recommended in routine clini-
cal practice in the evaluation of thyroid nodules.
 5.2. Calcitonin 
 5.2.1. Basal calcitonin
 Calcitonin is a serum marker for MTC and correlates 
with tumor burden (229 [EL 3]). Medullary thyroid car-
cinomas are rare (230 [EL 3]), but serum calcitonin test-
ing is strongly recommended in patients with a history of 
or clinical suspicion of familial MTC or MEN2 (230 [EL 
3],231 [EL 4-guidelines]). Calcitonin may rarely be rel-
evant in indeterminate or suspicious cytology to rule out 
MTC and in patients with a nodular goiter undergoing thy-
roid surgery to avoid the risk of incomplete surgery (230 
[EL 3],232 [EL 2]). 
 Routine testing of serum calcitonin for MTC in 
unselected patients with thyroid nodules is controversial 
(233 [EL 3],234 [EL 4-guidelines]). Based on many nodu-
lar thyroid disease studies, the prevalence of MTC ranges 
from 0.4% to 1.4% (230 [EL 3],232 [EL 2]). Calcitonin 
levels can also be increased in patients with nonthyroidal 
pathologic findings such as pulmonary or pancreatic endo-
crine tumors, kidney failure, autoimmune thyroid disease, 
or hypergastrinemia (resulting from proton-pump inhibi-
tor therapy). Other factors that increase calcitonin values 
are alcohol consumption, smoking, sepsis, and heterophilic 
anticalcitonin antibodies. In addition, sex, age, weight, 
increased calcium levels, and the assay itself also affect the 
calcitonin levels. Cross-reactivity with procalcitonin must 
be excluded (235 [EL 3], 236 [EL 3], 237 [EL 3]). 
 Cutoff values such as 15 or 20 or 18.7 pg/mL in 
females and 6 to 8 pg/mL in males, have been used to 
select unselected nodules (232 [EL 2],238 [EL 3]), whereas 

there is no description of tumors >0.5 cm and lymph node 
metastasis when the basal calcitonin is 30 to 60 pg/mL. A 
single nonstimulated calcitonin measurement may be con-
sidered in the work-up of thyroid nodules with suspicious 
US or cytologic findings with the above caveats taken 
into account. If the basal calcitonin value is increased, the 
test should be repeated, and if confirmed in the absence 
of the above modifiers, a calcium-stimulation test is rec-
ommended to increase the diagnostic accuracy in patients 
with a basal calcitonin value <100 pg/mL (232 [EL 2]). A 
histologically controlled study of 91 patients with nodular 
goiter or MTC was performed with a 2-site chemilumine-
metric assay that had analytical sensitivity of 2 pg/mL (238 
[EL 3],239 [EL 3]). The basal calcitonin cutoff points that 
were able to separate non-MTC patients (with both goi-
trous and C-cell hyperplasia) from MTC were 26 and 68 
pg/mL in females and males, respectively.
 5.2.2. Calcium-stimulated calcitonin
 Because pentagastrin is limited in Europe and unavail-
able in the U.S., calcitonin stimulation should be performed 
with calcium, which has better tolerance and a similar 
diagnostic efficacy (239 [EL 3],240 [EL 2]). The specific 
calcium-stimulated calcitonin values that distinguish nod-
ular goiters from MTC patients are still under evaluation 
(239 [EL 3],241 [EL 3]). Calcium gluconate (25 mg or 2.3 
mg of elemental calcium/kg of ideal body weight) is given 
intravenously after a 4-hour fast. Calcitonin is determined 
before and 2, 5, and 10 minutes after calcium gluconate 
injection (239 [EL 3],240 [EL 2]). Potential adverse effects 
are flushing, feeling of warmth, and facial paresthesias 
or altered gustatory sensation (240 [EL 2]). Because rare 
cases of sinus bradycardia have been described (241 [EL 
3]), the test should not be performed in patients with sinus 
bradycardia, atrioventricular block, or electrolyte imbal-
ance. Due to 1 reported episode of cardiac arrest, calcium 
infusion should be performed with cardiac monitoring 
(240b [EL 3]).

Proposed threshold values for MTC are 79 and 574 
pg/mL for females and males, respectively. These cutoff 
levels are similar to those recommended for pentagastrin-
stimulated calcitonin and show a good correlation with 
basal threshold values (239 [EL 3],241 [EL 3]).

5.2.3. Genetic screening 
Genetic screening of at-risk family members should 

be done by testing for germline mutations in the RET 
proto-oncogene (138 [EL 4],242 [EL 3],243 [EL 4]). Such 
a screening in apparently sporadic MTC may detect MEN2 
in about 5% of cases.
Recommendations: Laboratory Evaluation 
 5.1. Thyroid Hormones 

•	 Always measure serum TSH [BEL 1, GRADE 
A].

•	 If TSH level is decreased, measure FT4 and 
total or FT3; if TSH level is increased, measure 
FT4 and TPOAb [BEL 1, GRADE A].
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•	 Test for Tg antibody in patients with US or 
clinical findings suggestive of chronic lym-
phocytic thyroiditis, when serum levels of 
TPOAb are negative [BEL 3, GRADE B].

•	 Assessment of serum Tg is not recommended 
in the diagnosis of thyroid nodules. In patients 
undergoing surgery for cancer, a preoperative 
serum Tg measurement may be considered 
[BEL 2, GRADE C].

•	 Perform TRAb measurement only in patients 
when Graves' disease is suspected [BEL 3, 
GRADE C].

 5.2. Calcitonin
•	 We do not recommend either in favor of or 

against the routine determination of serum 
calcitonin in the evaluation of thyroid nodules 
[BEL 3, GRADE D].

•	 Determine serum calcitonin in thyroid nodules 
with US findings or indeterminate cytologic 
findings suggestive of MTC [BEL 3, GRADE 
B].

•	 Obtain serum calcitonin level in patients with a 
family history or clinical suspicion of MTC or 
MEN2 [BEL 2, GRADE A].
¡ If basal calcitonin level is increased, repeat 

the test in the absence of possible modifiers 
[BEL 2, GRADE A].

•	 If an elevated (<100 pg/mL) calcitonin level 
is confirmed, perform a calcium stimulation 
test to increase the diagnostic accuracy [BEL 
3, GRADE C].

•	 Due to a lack of availability, pentagastrin 
stimulation is no longer recommended [BEL 3, 
GRADE C].

 5.3. Other Tests
•	 Measure serum calcium and PTH when a 

nodular lesion is suspicious for parathyroid 
adenoma [BEL 3, GRADE B].

6. Radionuclide Scanning
 6.1. When to Perform Thyroid Scintigraphy
 Thyroid scintigraphy is the only technique that allows 
assessment of regional thyroid function and AFTN detec-
tion (139 [EL 4]).
 On the basis of the pattern of radionuclide uptake, 
nodules may be classified as hyperfunctioning (hot), hypo-
functioning (cold), or indeterminate (139 [EL 4]). Hot nod-
ules almost never represent as clinically significant malig-
nant lesions, whereas cold or indeterminate nodules have 
a reported malignancy risk of 3% to 15% (244 [EL 3],245 
[EL 4-review]).
 Because most thyroid lesions are cold or indetermi-
nate and only some of them are malignant (246 [EL 3],247 
[EL 3]), the predictive value of hypofunctioning or indeter-
minate nodules for the presence of malignancy is low. The 

diagnostic specificity is further decreased in small lesions 
(<1 cm) that are below the scintigraphy resolution thresh-
old (139 [EL 4]).
 The role of scintigraphy in the diagnostic work-up of 
thyroid nodules is limited in countries with iodine-rich diets 
in which serum TSH measurement and thyroid US can cor-
rectly diagnose autonomous nodules in most patients (244 
[EL 3],245 [EL 4-review]), and FNA facilitates the accu-
rate diagnosis of a malignant lesion. Moreover, because US 
resolution is considerably greater than that of scintigraphy, 
radionuclide scanning has little place in the topographic 
assessment of nodular goiter and no place in thyroid nodule 
measurement. However, when thyroid nodules are present 
in patients with Graves' disease, a radionuclide scan should 
be used to rule out the possibility of a cold thyroid nodule 
within a hyperfunctioning gland.
 In geographic regions with iodine deficiency, thyroid 
scintigraphy is used as part of the evaluation of patients 
with MNG (246 [EL 3]) because it provides useful infor-
mation on the functional characterization of thyroid nod-
ules. It allows early diagnosis of thyroid autonomy and 
prioritization of cold and indeterminate nodules in MNGs 
for FNA biopsy (139 [EL 4]). In patients from these 
regions, serum TSH may remain unsuppressed even when 
autonomy is present because of the low proliferation rate 
of thyroid epithelial cells and the low synthesis rate of 
thyroid hormones by iodine-depleted thyroid glands (247 
[EL 3]). Moreover, the bulk of autonomous tissue may be 
insufficient to suppress the TSH level in the early phases 
of autonomy (247 [EL 3],248 [EL 3]). The early recogni-
tion of autonomous nodules—before they induce TSH sup-
pression—enables early treatment to avoid thyroid growth 
and progression toward manifest hyperthyroidism (249 
[EL 3]). Furthermore, in iodine-deficient euthyroid goiters, 
microscopic areas of hot thyroid tissue contain constitu-
tively activating TSH receptor mutations that increase the 
risk of iodine-induced hyperthyroidism (249 [EL 3]).
6.2. How to Perform Thyroid Scintigraphy
 Quantitative pertechnetate scintigraphy (calculation of 
technetium thyroid uptake under suppression) is a sensitive 
and specific technique for the diagnosis and quantitation of 
thyroid autonomy and is a reliable predictor of hyperthy-
roidism in the clinical setting of euthyroid autonomy (139 
[EL 4]).
 Thyroid scintigraphy can be performed with 123I or 
99mTcO4

– (sodium pertechnetate). Each of these imaging 
agents has advantages and disadvantages.
 99mTcO4

–

• Advantages: less expensive, more readily available, 
more rapid examination

• Disadvantages: technetium is trapped but not organi-
fied (risk of false-positive images), activity in the 
esophagus or vascular structures can be misleading, 
and image quality is poor when uptake is low 
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 123I
•  Advantages: better visualization of retrosternal 

thyroid tissue, better images when thyroid uptake 
is low, real iodine clearance of the thyroid may be 
measured instead of technetium uptake, as a surro-
gate parameter

•  Disadvantages: higher cost, less comfortable for the 
patient (delayed imaging at 24 hours is often used), 
less readily available, imaging times usually longer

 Thyroid scintigraphy is indicated in the following 
settings:

•	 FNA biopsy is not necessary for hot nodules with a 
single thyroid nodule and suppressed TSH level

•	 In MNGs, even without suppressed TSH, to iden-
tify cold or indeterminate areas for FNA biopsy, 
and hot areas that do not need cytologic evaluation

•	 In large MNGs, especially with substernal extension
•	 In the diagnosis of ectopic thyroid tissue, such as 

sublingual thyroid
•	 In subclinical hyperthyroidism to identify occult 

hyperfunctioning tissue
•	 In follicular lesions at FNA cytologic evaluation, to 

identify a functioning nodule that may be benign; 
however, most such nodules are cold on scintigraphy
•	 To determine eligibility for radioiodine therapy
•	 To distinguish low-uptake from high-uptake 

thyrotoxicosis

Recommendations: Radionuclide Scanning
 6.1. When to Perform Thyroid Scintigraphy

•	 In a thyroid nodule or MNG, when the TSH 
level is below the lower limit of the refer-
ence range or when ectopic thyroid tissue 
or a retrosternal goiter is suspected [BEL 2, 
GRADE A]

•	 In iodine-deficient regions, to exclude auton-
omy of a thyroid nodule or MNG even when 
the TSH level is low-normal [BEL 2, GRADE 
B]

•	 Independent of the TSH level and whether in 
iodine-deficient or -sufficient regions, to eval-
uate eligibility for radioiodine therapy [BEL 2, 
GRADE B]

 6.2. How to Perform Thyroid Scintigraphy
•	 Use of 123I or 99mTcO4

– can be considered for 
thyroid scintigraphy [BEL 3, GRADE C].

•	 Sodium iodide 131I thyroid uptake is not rec-
ommended for routine diagnostic use unless 
low-uptake thyrotoxicosis is suspected [BEL 
3, GRADE C]. 

7. Management and Therapy
 Clinical management of thyroid nodules should be 
guided by clinical data, together with the results of US 
evaluation and FNA cytologic analysis, if appropriate (60 

Fig. 3. Cytologic categories and suggested clinical actions. AUS/FLUS indicates follicular lesion/
atypia of undetermined significance. FNA = fine-needle aspiration; TIR = Thyroid Imaging Reporting;
Thy = thyroid; US = ultrasonography.
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[EL 4],167 [EL 3]) (Fig. 1 through 3). Interdisciplinary 
consultation and personal decision-making jointly with the 
patient are strongly advised in uncertain cases (61 [EL 4]). 
7.1. Nodules Nondiagnostic by FNA
 Nondiagnostic FNA specimens usually result from 
cystic nodules that yield few or no follicular cells; benign 
or malignant sclerotic lesions; nodules with a thick or cal-
cified capsule; abscesses; and hypervascular or necrotic 
lesions (156 [EL 4],157 [EL 4]). Frequent additional 
causes of nondiagnostic results may be sampling error or 
inadequate biopsy technique (158 [EL 3]). 
 Reaspiration yields satisfactory results in more 
than 50% of cases (157 [EL 4],250 [EL 3]). In a series 
of 595 nondiagnostic nodules, a repeat FNA provided 
a final benign result in 58.5%, an indeterminate in 9%, 
and a suspicious-for-malignancy in 11.8% of cases (159 
[EL 3]). The optimal timing of repeat FNA has not been 
established, but a waiting period of at least 1 month before 
reaspiration is suggested to avoid biopsy-induced reactive 
changes (251 [EL 3],252 [EL 4]). However, if suspicious 
US findings are present or the clinical suspicion of malig-
nancy is high, the procedure may be repeated without a 
delay (152 [EL 4]). Despite adequate initial technique and 
repeat biopsy under US guidance, up to 10% of nodules 
in most series continue to be nondiagnostic because of 
factors inherent to the lesion (154 [EL 2],157 [EL 4],159 
[EL 3]). In nondiagnostic specimens, the reported malig-
nancy rate is from 2 to 16% (154 [EL 2],157 [EL 4],159 
[EL 3],250 [EL 3]). Notably, the rate of persistently non-
diagnostic results is higher in thyroid cysts and in domi-
nantly cystic (fluid component, >50%) thyroid lesions
(250 [EL 3]). 
 On this basis, nondiagnostic aspirates composed of 
pure colloid and obtained from a nodule that is completely 
or primarily cystic (>50%) on US should be labeled as 
compatible with a colloid cyst and require only clinical and 
US follow-up (150 [EL 4],151 [EL 4-consensus],152 [EL 
4]). Aspirates of complex lesions containing only blood, 
necrotic debris, and iron-laden histiocytes are probably 
hemorrhagic cysts, but they need careful correlation with 
clinical and US findings and follow-up (152 [EL 4],167 
[EL 3]).
 Solid, persistently nondiagnostic nodules should be 
considered for US-guided CNB (198 [EL 3]) because 
microhistologic assessment may offer additional infor-
mation to FNA in these cases (197 [EL 2],253 [EL 3]). 
Alternatively, nodules with favorable clinical and US find-
ings can be monitored with surveillance at 6- to 12-month 
intervals, whereas suspicious lesions should be resected 
surgically (60 [EL 4],61 [EL 4]). 
 7.2. Nodules Benign by FNA 
 7.2.1. Follow-up 
 Thyroid nodules with benign cytologic findings and 
no clinical or US risk factors should be followed-up clini-
cally if they are asymptomatic (60 [EL 4],61 [EL 4],234 

[EL 4-guidelines]). In most cases, clinical and US exami-
nation and TSH measurement are appropriate in 12 to 24 
months, dependent on the clinical features and nodule vol-
ume growth (60 [EL 4]). In patients with stable US features 
and size, subsequent clinical controls may be performed at 
2-year intervals.
 As a general rule, routine repeat FNA is not necessary 
because of its low upgrading diagnostic value (168 [EL 
3],254 [EL 2]). Cytologic assessment should be repeated 
for patients with initially benign cytologic results, but sus-
picious US findings, because of the low (about 1%-2%) but 
nonnegligible possibility of false-negative results (154 [EL 
2],159 [EL 3],169 [EL 3]). Reaspiration under US guidance 
should be performed when a nodule shows suspicious US 
changes, enlarges substantially, or becomes symptomatic 
(60 [EL 4],234 [EL 4-guidelines]). A series of thyroid nod-
ules benign at FNA cytologic evaluation and followed-up 
for a mean period of 3 years showed false-negative results 
in less than 1.5% of cases, which were mostly character-
ized by suspicious US findings (255 [EL 3],256 [EL 2]). 
A minority of benign thyroid nodules—about 11% to 15% 
over 5 years (25 [EL 2],56 [EL 1])—present with progres-
sive growth, but their volume increase should be consid-
ered as an appropriate reason for repeat FNA only when the 
increase is more than 50% over 12 months (62[EL 4],234 
[EL 4-guidelines]).
 In asymptomatic patients with repeated benign FNA 
and with no suspicious US findings, the false-negative rate 
is extremely low and routine follow-up may be obviated.
 7.2.2. Medical treatment for benign nodules
 Routine LT4 suppressive therapy for an FNA-benign 
nodule is not recommended. A clinically significant 
(>50%) decrease in nodule volume is reported with LT4 
therapy only in a minority of patients (257 [EL 1]), espe-
cially in small nodules with colloid features at FNA and in 
iodine-deficient regions (258 [EL 2]). In the same areas, 
this favorable effect appears more convincing with the 
concomitant administration of iodine supplements (259 
[EL 1]).
 Long-term TSH suppression may prevent an increase 
in the size of a thyroid nodule and of the thyroid gland 
itself (259 [EL 1],260 [EL 1]), but nodule regrowth occurs 
after cessation of therapy; thus, commitment to long-term 
therapy seems inevitable. TSH-suppressive therapy with 
LT4 is reported as not useful for prevention of goiter recur-
rence after lobectomy in patients with normal TSH levels 
by most (261 [EL 2],262 [EL 4]) even if not all prospec-
tive studies (262b [EL 2]). Moreover, sustained subclini-
cal hyperthyroidism is associated with a decrease in bone 
density in postmenopausal females (263 [EL 1],264 [EL 
1]) and an increase in major osteoporotic fractures (265 
[EL 2]). The risk of atrial fibrillation is higher in elderly 
patients with suppressed TSH levels (266 [EL 2],267 [EL 
2]), and overall morbidity appears increased (268 [EL 2]), 
as is the mortality rate (268 [EL 2],269 [EL 2]). So, a large 
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proportion of patients are ineligible for LT4 therapy (270 
[EL 3]).
 It has recently been reported that lower serum TSH 
levels, induced by both thyroid autonomy and LT4 treat-
ment, are associated with a reduced risk of clinically 
detectable thyroid cancer (31 [EL 3],271 [EL 3]). These 
studies are not prospective, and their value in practice 
remains to be determined. Based on the above informa-
tion, LT4 treatment in patients with nodular thyroid disease 
is discouraged. It may be considered in association with 
iodine supplementation only in young patients who live in 
iodine-deficient geographic areas who have small nodular 
goiters with no evidence of functional autonomy. 
 An appropriate LT4 substitution therapy should be 
considered in patients with nodular goiter and subclinical 
hypothyroidism.
 7.2.3. Surgical indications for benign nodules
 When related to a thyroid nodule, the following symp-
toms are possible indications for surgical treatment: neck 
pressure, dysphagia, globus sensation, shortness of breath 
(especially when in the supine position), dyspnea on exer-
tion, and pain (2 [EL 4-review]). The appearance of sudden 
and persistent dysphonia should prompt a rapid surgical 
consultation (61 [EL 4]).
 It is important to verify that the symptoms are caused 
by the nodular thyroid and not related to other diseases 
such as pulmonary or cardiac disease; esophageal disor-
ders; or other head, neck, or lung tumors (1 [EL 4-review]). 
If a thyroid nodule undergoes a suspicious change in its 
US features or increases in volume and becomes symp-
tomatic, surgical resection should be considered despite 
benign FNA results (1 [EL 4-review],2 [EL 4-review]). 
Accordingly, for benign nodules >4 cm, surgery should be 
considered given the higher incidence of neoplastic disease 
present in large and progressively growing nodules.
 A symptomatic uninodular goiter or an MNG, whether 
euthyroid or hyperthyroid, may be treated surgically or 
with radioiodine. The preferred extent of resection is 
lobectomy plus isthmectomy for benign uninodular goiter 
and (near) total thyroidectomy for MNG (272 [EL 4]), with 
a traditional approach or a video-assisted technique (273 
[EL 4-review],274 [EL 4]). In elderly or fragile patients 
and those who decline surgery, nonsurgical, US-guided, 
minimally invasive techniques represent effective alterna-
tive therapeutic options (275 [EL 4],276 [EL 4]).
 Surgery may be performed with minimal surgical risks 
in patients with thyroid nodules that are benign by FNA but 
become symptomatic (234 [EL 4-guidelines]). However, 
the cost of surgery, the frequent need for life-long substitu-
tion therapy, and the risk of complications, even when low, 
continue to be relevant concerns. Thus, in recent years, 
nonsurgical image-guided, minimally invasive treatments 
have been proposed for outpatient management of benign 
but symptomatic thyroid nodules (275 [EL 4],276 [EL 4]).

7.2.4. Percutaneous ethanol injection for benign  
nodules

 Cystic and complex thyroid lesions. Percutaneous 
fluid drainage may cure thyroid cysts; however, recurrence 
is common, and surgery is often the final treatment of large 
relapsing lesions (277 [EL 1]). Prospective randomized 
trials and long-term studies have shown that PEI is sig-
nificantly superior to aspiration alone for inducing volume 
reduction in cysts and complex nodules with a dominant 
fluid component (278 [EL 3],279 [EL 1]). Volume reduc-
tion is followed by improvement of local pressure symp-
toms (275 [EL 4]). The recurrence rate of cystic lesions 
successfully treated with PEI is low, but several sessions 
may be necessary for large or multilocular thyroid cysts (85 
[EL 2]). Hence, PEI seems especially suitable for medium-
sized relapsing lesions that can effectively be treated with 
a single or few sessions. The procedure is rapid, safe, and 
well-tolerated and requires neither posttreatment observa-
tion nor medical support. Thyroid function is unaltered, 
and there is no induction of thyroid autoimmunity. For 
these reasons, PEI represents the first-line treatment of 
relapsing benign cystic lesions.
 Hyperfunctioning thyroid nodules. In these nodules, 
short-term volume reduction is noted satisfactory (280 
[EL 3]); however, long-term follow-up shows that a few 
years after PEI, serum TSH becomes suppressed in most 
cases (85 [EL 2]). PEI is generally not indicated for hyper-
functioning nodules or nodular goiters because of the high 
recurrence rate and should be reserved for hot nodules with 
compressing symptoms only when more effective alterna-
tive treatment options are not possible (275 [EL 4],276 [EL 
4]). 
 Clinically significant decreases in nodule size after 
PEI have been reported in solid thyroid nodules that are 
cold on scintigraphy (281 [EL 3],282 [EL 1]). However, 
the response is less impressive than in cysts; repeat treat-
ment is often needed, and adverse effects are more frequent 
(85 [EL 2]). For these reasons, PEI should be considered 
for benign solid nodules only when alternative and more 
efficacious treatment modalities are not available.

7.2.5. Imaged-guided thermal ablation for benign 
nodules

 In recent years, US-guided minimally invasive tech-
niques have gained wide acceptance and dissemination 
as nonsurgical procedures for volume reduction of large 
thyroid nodules and improvement of local pressure and/or 
cosmetic symptoms (276 [EL 4]).
 Laser ablation. US-guided laser thermal ablation (LTA) 
is performed with the insertion, using US-guidance, of fine 
(21-gauge) spinal needles into the target nodule (283 [EL 
3]). Energy is delivered by means of 300-nm optical fibers 
from an NdYAG or diode laser to the lesion, on average 
during approximately 10 minutes. In most cases, a single 
treatment with 1 or 2 fibers induces a clinically significant 
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decrease in nodule volume and the amelioration of local 
symptoms (284 [EL 2],285 [EL 3]). LTA is performed with 
local anesthesia as an outpatient procedure. Clinical and 
US control should be performed 1 hour after laser treat-
ment, even if adverse effects are rare (286 [EL 1]). Over-
the-counter analgesics may be given for persistent local 
pain if needed (275 [EL 4]). Clinical and US examination 
may subsequently be performed at 1 and 12 months.
 Several noncontrolled studies and 2 randomized trials 
have confirmed the tolerability, safety (major complica-
tions such as severe pain or recurrent nerve palsy are rare 
and transient), and clinical efficacy (287 [EL 1],288 [EL 
2]) of LTA. A multicenter prospective randomized trial in 
euthyroid patients with cold nodules who were assigned 
to a single LTA session or to follow-up demonstrated a 
mean 57% volume decrease after LTA (286 [EL 1]), based 
on a nodule reduction of >50% in >65% of cases, which 
remained stable over 3 years. Local symptom complaints 
were reduced from 38% to 8% of patients, and cosmetic 
complaints from 72% to 16% of cases. 
 Available evidence shows that LTA is a well-tolerated 
and effective procedure for the persistent reduction of large 
benign nodules. No long-term influence on thyroid func-
tion or autoimmunity has been reported. The efficacy and 
tolerability of the procedure are similar across performing 
centers given adequate expertise and a dedicated training 
period (286 [EL 1]). 
 Radiofrequency ablation. Radiofrequency ablation 
(RFA) induces thermal injury to the nodule through a high-
frequency alternating electric current (289 [EL 4]). Two 
types of electrodes are used for RFA of thyroid nodules: 
a multitined expandable electrode (14-gauge with 4-9 
expandable hooks) and a straight, internally cooled elec-
trode (17- or 18-gauge) (290 [EL 3],291 [EL 2]). The pro-
cedure can be performed on an outpatient basis. Conscious 
sedation is obtained with intravenous diazepam, and local 
anesthesia with lidocaine or ropivacaine is offered through 
subcutaneous pericapsular infiltration. A straight, internally 
cooled, short (7-cm) 18-gauge electrode needle with active 
tips of various sizes is the most appropriate for thyroid 
nodule ablation (289 [EL 4]) that is performed according 
to the “moving shot” technique: the nodule is divided into 
multiple virtual areas and thereafter is ablated unit by unit 
by moving the electrode tip (292 [EL 3]). The maneuver is 
repeated, without retreating from the nodule, until all areas 
are ablated. The ablation is confirmed by the appearance 
of a hyperechogenic area—due to microbubbles—and the 
abrupt increase of impedance (the so-called break point) 
registered on the radiofrequency generator monitor. 
 A recent meta-analysis showed a statistically signifi-
cant improvement, including reduction in nodule size and 
improvement of both symptoms and cosmetic scores (293 
[EL 1]). Improvement in nodule size remained significant 
in both hot and cold nodule subgroups. Twelve adverse 

events were identified across all studies from a total of 306 
treatments. 
 No study has compared RFA with surgical or other 
nonsurgical treatment modalities. A meta-analysis com-
pared studies performed with LTA and RFA and showed 
higher efficacy in nodule size reduction with RFA (294 [EL 
1]), but a recent large scale study on over 1,500 patients 
demonstrated that LAT induces a volume reduction similar 
to that reported with RFA (294b [EL 3]).
 Altogether, the procedures described above may offer 
a less expensive and less invasive alternative to thyroid 
surgery, without the risks of subsequent cutaneous scar or 
hypothyroidism, for patients with steadily growing benign 
thyroid nodules who warrant treatment for cosmetic rea-
sons or local symptoms.
 7.2.6. Radioiodine therapy 
 Radioiodine is indicated for the treatment of hyper-
thyroidism caused by a hyperfunctioning nodule or a toxic 
MNG (295 [EL 4]). The aims of radioiodine treatment are 
ablation of the autonomously functioning areas, restora-
tion of euthyroidism, and reduction of goiter size (296 [EL 
4-guidelines],297 [EL 3],298 [EL 4-guidelines]). AFTNs 
are usually more radioresistant than toxic diffuse goiters, 
and greater radiation doses may be needed for successful 
treatment, especially in countries with iodization programs 
leading to decreased radioactive iodine uptake (225 [EL 
3],299 [EL 3]).
 Radioiodine therapy normalizes thyroid function 
in 85 to 100% of patients with hyperfunctioning thyroid 
nodules or toxic MNGs (295 [EL 4]). After treatment, the 
thyroid volume generally decreases substantially (median 
decrease, 35% at 3 months and 45% at 24 months) (297 
[EL 3],300 [EL 2]). Radioiodine treatment is generally 
thought to be effective and safe. Although some investiga-
tors have indicated that radioiodine treatment may be asso-
ciated with increased cardiovascular and cancer death (301 
[EL 2]), other large-scale epidemiologic studies have dem-
onstrated discordant results (302 [EL 3]). Based on recent 
data, both increased morbidity (303 [EL 2]) and mortality 
(268 [EL 2]) rates are more likely related to the disease 
rather than its therapy.
 After ablation of the autonomous tissue, most patients 
become euthyroid because of residual normal thyroid tis-
sue, which is no longer suppressed. Nevertheless, depend-
ing on the dose of radioiodine used, follow-up of thyroid 
function, and the possible presence of autoimmune thy-
roiditis, postradioiodine hypothyroidism may develop in 
up to 60% of patients after 20 years (295 [EL 4],304 [EL 
3]). In up to 5% of patients, immunogenic hyperthyroid-
ism may result from radioiodine treatment of toxic or non-
toxic nodular goiter (305 [EL 3],306 [EL 3]) because of 
induction of TRAbs (307 [EL 3]), typically occurring 3 to 
6 months after radioiodine treatment.
 Ingestion of drugs with high iodine content (e.g., ami-
odarone, a saturated solution of potassium iodide) should 
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be avoided before radioiodine administration so as not to 
impair radioiodine uptake by the thyroid. If possible, anti-
thyroid drugs (especially propylthiouracil) (308 [EL 2]) 
should be withdrawn at least 1 week before treatment to 
prevent radioiodine uptake by normal thyroid tissue and 
increase uptake in the hot thyroid tissue. Use of antithyroid 
drugs during the first week after radioiodine therapy also 
decreases radioiodine treatment efficacy. However, it also 
decreases biochemical and clinical hyperthyroidism and 
complications such as atrial fibrillation (309 [EL 1]).
 Radioiodine treatment is best suited for small- to 
medium-sized benign goiters, for patients previously 
treated surgically, those with serious comorbid conditions, 
and those who decline surgery (295 [EL 4]). However, 
radioiodine is not suited for large nodules that require 
high doses of radioiodine and that may be unresponsive to 
treatment or for situations when immediate resolution of 
hyperthyroidism is desired (295 [EL 4]). The only absolute 
contraindications to radioiodine treatment are breastfeed-
ing and pregnancy, which should be excluded by a preg-
nancy test (295 [EL 4],297 [EL 3],298 [EL 4-guidelines]). 
There is no consensus on a lowest age limit for receiving 
radioiodine treatment (310 [EL 2]).
 The use of radioiodine for the treatment of nontoxic 
nodular goiter has been reported in numerous studies from 
geographic areas with relatively low to high-normal dietary 
intake of iodine (223 [EL 4-review],295 [EL 4],311 [EL 
3],312 [EL 4]). No studies comparing radioiodine therapy 
given with or without dietary iodine restriction have been 
published.
 In general, a 40 to 50% decrease in thyroid size after 1 
year (295 [EL 4],311 [EL 3],313 [EL 3],314 [EL 1]) and a 
50 to 60% decrease after 3 to 5 years can be achieved with 
radioiodine therapy (315 [EL 4-review]), half of which is 
seen within 3 months (295 [EL 4]). The degree to which 
goiter volume decreases varies greatly, and 20% of patients 
do not seem to respond at all. In a randomized study (314 
[EL 1]), LT4 had no effect, whereas radioiodine decreased 
goiter size by 50% after 1 to 2 years. In very large goiters 
(>100 mL), volume decreased by only 30 to 40% after 1 
year, and the amount of decrease inversely correlated with 
initial goiter size (316 [EL 4],317 [EL 3]). Theoretically, 
the effect of radioiodine depends on the retained dose in 
the thyroid. Radioiodine activities have generally been 
adjusted according to radioiodine uptake, aiming at an 
absorbed dose of 100 Gy (295 [EL 4],302 [EL 3],316 [EL 
4]), but investigators have questioned whether this adjust-
ment is worthwhile (318 [EL 3]). Because of regulations 
regarding allowed radiation doses, which vary consider-
ably between countries, many physicians use fixed doses 
limited to the maximum outpatient activity to avoid hospi-
talization. Use of radioiodine usually improves symptoms 
and respiratory function (316 [EL 4],317 [EL 3],318 [EL 
3],319 [EL 2]).

 Early adverse effects of radioiodine are generally mild 
and transient (295 [EL 4],312 [EL 4]). They include radia-
tion thyroiditis in approximately 3% of cases, transient 
thyrotoxicosis in 5%, and occasionally an increase in thy-
roid size of up to 25%. Late adverse effects are currently 
limited to hypothyroidism in 22 to 58% of cases within 5 
to 8 years after therapy. Although the risk of malignancy is 
not generally thought to be increased, no large-scale stud-
ies have been conducted in patients with nontoxic goiter as 
opposed to toxic goiter. No studies have compared radioio-
dine therapy with surgery, and there are few quality-of-life 
studies using a validated thyroid-specific quality-of-life 
questionnaire (320 [EL 2], 321 [EL 2], 322 [EL 4]).
 The use of recombinant human TSH (rhTSH) for 
nontoxic goiter is currently off-label. The main reason 
for using rhTSH is based on a desire to increase radio-
iodine uptake in the large number of patients with low 
uptake and to decrease extrathyroidal radioiodine uptake, 
thereby decreasing the risk of malignancy and facilitating a 
decrease in goiter size (295 [EL 4],312 [EL 4],323 [EL 1]).
 The optimal dose of rhTSH and its timing in relation 
to subsequent radioiodine therapy are not clear. Recent 
data, however, suggest that radioiodine uptake is doubled 
with use of rhTSH doses as small as 0.03 to 0.1 mg without 
an evident dose-response relationship (295 [EL 4],324 [EL 
4-review]). Activation of the thyroid sodium-iodine sym-
porter takes time, and an interval of 24 to 48 hours between 
rhTSH stimulation and radioiodine administration seems 
optimal (295 [EL 4],312 [EL 4],323 [EL 1]).
 When used in combination with radioiodine therapy, 
rhTSH decreases goiter volume 35 to 56% more than non-
stimulated radioiodine therapy (316 [EL 4],325 [EL 1],326 
[EL 3]). It also improves respiratory function (315 [EL 
4-review],316 [EL 4]). However, it is unclear whether its 
use increases patient satisfaction (325 [EL 1]). The goiter-
decreasing effect increases with greater thyroid size, in 
contrast to the effect without rhTSH prestimulation. Thus, 
it is possible to reduce radioiodine activity in correspon-
dence with the increase in radioiodine uptake obtained with 
rhTSH stimulation while achieving the same decrease in 
goiter size. This decreases radioiodine activity and thereby 
decreases the theoretical risk of extrathyroidal malignancy. 
The induction of transient dose-dependent hyperthyroid-
ism is the main adverse effect, starting 4 to 8 hours after 
rhTSH injection and peaking after 24 to 48 hours, with 
normalization within 3 weeks. With rhTSH doses ≤0.1 mg, 
thyroid hormone levels are maintained within the reference 
range in most patients (321 [EL 2]), with no alterations in 
structural or functional parameters of the heart (327 [EL 
3]). Acute (within 24-48 hours) dose-related swelling of 
the normal thyroid has been demonstrated with an increase 
in mean thyroid volume of 35% with 0.9 mg rhTSH, 24% 
with 0.3 mg rhTSH, and 10% with 0.1 mg rhTSH (319 [EL 
2],320 [EL 2]). Therefore, the optimal rhTSH dose seems 
to be ≤0.1 mg (328 [EL 1],329 [EL 3]).
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 The main long-term complication of rhTSH use is an 
increased rate of hypothyroidism. Three randomized stud-
ies (316 [EL 4],324 [EL 4-review],326 [EL 3]) showed 
increases of up to five-fold in the hypothyroidism rate in 
the rhTSH groups (21%, 61%, and 65%, respectively) 
compared with the rates in corresponding control groups 
(7%, 11%, and 21%, respectively). As seen with conven-
tional radioiodine therapy, the incidence of hypothyroid-
ism is positively related to goiter volume reduction. It is 
unclear whether rhTSH-stimulated radioiodine therapy 
increases the risk of thyroidal and extrathyroidal malig-
nancy. Long-term efficacy is retained (323 [EL 1]), and 
modified release of rhTSH (slow release rhTSH) does not 
seem to have advantages over rhTSH (330 [EL 1],331 [EL 
1],332 [EL 1]).
 7.3. Indeterminate Lesions
 7.3.1. Management

In this category, no clear-cut morphologic criteria are 
available to distinguish benign from malignant lesions 
(141 [EL 4],150 [EL 4], 151 [EL 4-consensus], 152 [EL 
4]). Clinical criteria, such as personal or family history of 
thyroid cancer and lesion size, are associated with a mod-
erate increase in the risk of malignancy, while US features 
and elastography provide relevant adjunct information for 
assessing the risk of thyroid carcinoma in cases with inde-
terminate cytologic characteristics (140 [EL 2],333 [EL 
2]). Hence, management of indeterminate thyroid nodules 
should not only be based on their cytologic subclassifica-
tion, but also on clinical data, US and elastography find-
ings, and, possibly, mutational analyses. Interdisciplinary 
consultation is recommended in the management of these 
cases, and the diagnostic and therapeutic options should be 
discussed with the patient (61 {EL 4]). 
 7.3.2. Subclasses of indeterminate cytologic findings
 7.3.2.1. Management of low-risk indeterminate nod-
ules (AUS/FLUS, Thy 3a, or TIR 3A cytologic category) 
 The expected risk of malignancy is 5 to 15% for this 
category of thyroid lesions (141 [EL 4]). With regard to 
AUS/FLUS lesions, the incidence of malignancy is highly 
variable depending upon the institution. Thus, it is impor-
tant to know the institutional rate of malignancy of this 
diagnostic category to guide conservative or surgical man-
agement. A repeat FNA may provide a definitive cytologic 
diagnosis of benign or malignant in nearly 50% of cases 
with indeterminate cytologic findings (333 [EL 2],334 [EL 
2]). In a study of 150 patients with indeterminate cyto-
logic characteristics, a second FNA was nondiagnostic in 
2 (1.3%) nodules and benign in 54 (36%) nodules, AUS/
FLUS diagnosis persisted in 73 (48.6%), and cytologic 
findings were suspicious in 11 (7.3%) and malignant in 
10 (6.6%). These data were confirmed in a study of 422 
patients with indeterminate cytologic characteristics (159 
[EL 3]). A repeat FNA provided a result of benign in 178, 
confirmed indeterminate features in 161, and showed sus-
picious or malignant cytologic features in the remaining 

patients. However, a study of 331 cases of AUS/FLUS 
cytologic findings did not show a statistically significant 
difference in malignancy rate among patients who went 
directly to surgery after a single AUS diagnosis, patients 
having 2 successive AUS FNA diagnoses, or patients with 
a benign aspirate after their first AUS cytologic analysis 
(163 [EL 3]). Thus, a benign cytologic determination that 
follows a previous AUS/FLUS diagnosis provides infor-
mation that should be cautiously evaluated because it car-
ries a lower but nonnegligible risk of malignancy. 
 CNB has been proposed in the management of the 
AUS/FLUS subcategory because the architectural find-
ings and comparison with the surrounding normal thy-
roid tissue may provide further information (335 [EL 2]). 
However, the role of CNB in indeterminate lesions requires 
confirmation.
 Immunocytochemical analyses may improve cyto-
logic diagnosis accuracy, but they do not have a consistent 
predictive value for malignancy. Their use is still costly 
and should be restricted to specialized centers (196 [EL 
3],201 [EL 2]). 
 The determination of somatic mutations in indetermi-
nate nodules has been proposed as a tool for differentiating 
benign from malignant nodules (216 [EL 4]). Molecular 
analyses of different oncogenes do not provide a certain 
distinction between follicular adenomas and follicular 
cancers because of the lack of specific gene alterations. 
However, the determination of a panel of mutations (210 
[EL 2],211 [EL 2]) may decrease the risk of overlooking 
malignancy to about 5% in mutation-negative patients (213 
[EL 2],216 [EL 4]). 
 The study of several GECs (214 [EL 2],215 [EL 2]) 
was reported to have a high NPV in indeterminate nod-
ules. However, recent studies of Afirma GEC demonstrate 
a lower-than-expected rate of benign findings in negative 
FN/HCN and a lower-than-anticipated malignancy rate 
within GEC-suspicious nodules. These data suggest that 
both the NPV and PPV of the Afirma GEC may vary sig-
nificantly from what was previously reported (336 [EL 2]). 

Close follow-up is suggested as the preferential option 
for most AUS/FLUS nodules (150 [EL 4],151 [EL 4-con-
sensus],152 [EL 4]). Conservative management is sup-
ported by favorable clinical criteria based on personal and 
family history, small lesion size, and if there is a relatively 
low observed incidence of malignancy for these catego-
ries (154 [EL 2]). However, the most important factor in 
decision-making is represented by low-risk US and elas-
tography features (140 [EL 2]). A repeat FNA for cytologic 
examination is recommended but may not offer conclusive 
additional information. CNB may be considered to provide 
microhistologic information, but its role in indeterminate 
lesions is unsettled. In the near future, a more robust rule-in 
approach may be provided by next-generation sequencing 
assays (140b [EL2]).
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Patients with suspicious clinical or US findings should 
preferentially be treated with lobectomy and isthmectomy 
(61 [EL 4],337 [EL 4-guidelines]). Total thyroidectomy 
may be considered depending on the clinical setting, coex-
istence of contralateral nodules, and patient preference (61 
[EL 4]). 
 7.3.2.2 Management of high-risk indeterminate nod-
ules (FN/SFN, Thy 3f, or TIR 3B cytologic categories)
 In this category, the expected risk of malignancy is 
higher, at about 15 to 30%. Repeat FNA of nodules classi-
fied as follicular neoplasm is not generally recommended 
because it does not provide additional information for 
management (150 [EL 4],151 [EL 4-consensus],152 [EL 
4],334 [EL 2]). FNA may be repeated only in cases with 
the diagnosis of “atypical cells” to assess a possible fol-
licular variant of PTC (151 [EL 4-consensus). CNB may 
be considered, but its use is not recommended in the man-
agement of this subcategory (151 [EL 4-consensus],152 
[EL 4]).
 Surgical excision of the lesion with histologic exami-
nation should be performed in most cases (61 [EL 4],337 
[EL 4-guidelines]). In patients with favorable clinical and 
US features or immunohistochemical markers, a multidis-
ciplinary team may consider close clinical follow-up with-
out immediate diagnostic surgery (61 [EL 4],152 [EL 4]). 
Molecular testing may be considered, if available, to rein-
force the choice of a conservative strategy in these patients. 
Yet, molecular analyses do not provide a conclusive diag-
nosis. In a recent study of 31 indeterminate nodules sub-
mitted to surgery, GEC showed a 15% PPV and 75% NPV 
(336 [EL 2]). Testing for a panel of mutations may provide 
a diagnosis of malignancy in 20 to 40% of FN cases, but 
nodules that are negative for mutation still carry a substan-
tial risk of malignancy. In evaluating the indication and 
timing for surgery, it should be considered that patients 
with indeterminate cytologic and histologic characteristics 
of thyroid cancer generally have an overall good prognosis 
(140 [EL 2]). 
 Patients with follicular thyroid lesions are prefer-
entially treated with diagnostic thyroid lobectomy and 
isthmectomy (61 [EL 4],337 [EL 4-guidelines]). Total 
thyroidectomy may be performed on the basis of the clini-
cal setting, coexistence of multiple thyroid nodules, and 
patient preference. Frozen sections are usually not useful 
(152 [EL 4]).
 7.4. Management of FNA-Suspicious Nodules 
 This category includes samples characterized by cyto-
logic features that are suggestive of but do not fulfill the 
criteria for a definite diagnosis of malignancy (141 [EL 4]). 
It also includes samples with inadequate cellularity but cel-
lular features strongly suggestive of malignancy (150 [EL 
4],151 [EL 4-guidelines],152 [EL 4]). The rate of histologi-
cally confirmed malignancy in these cases is about 60 to 
75% (159 [EL 3],160 [EL 2]), with papillary carcinoma 
being the most frequent histologic type.

 Surgery is generally recommended (151 [EL 4-guide-
lines],152 [EL 4]). Intraoperative histologic examination 
may be used because frozen sections may help guide surgi-
cal decision-making (338 [EL 3],339 [EL 4-guidelines]). 
FNA may be repeated, depending on the opinion of the 
clinician or pathologist, when further material is needed 
for ancillary studies such as immunocytochemistry or flow 
cytometry (151 [EL 4-guidelines],152 [EL 4]).
 7.5. Nodules Found Malignant by FNA 
 This class includes cases with a definitive cytologic 
diagnosis of malignant neoplasm (papillary, medullary, 
poorly differentiated, and anaplastic carcinoma; lym-
phoma; other nonepithelial malignancies and metasta-
ses) (141 [EL 4]). This category, depending on the series, 
accounts from 2.7 to 5% of the cytologic diagnoses, and 
the risk of malignancy is >95% (159 [EL 3],160 [EL 2]).
 Before surgery, thyroid US and cytologic results 
should be reviewed with the patient and the family, and 
treatment options should be discussed (61 [EL 4]). Surgical 
excision should be recommended and its potential com-
plications discussed. Consultation with a surgeon experi-
enced in endocrine surgical procedures should be obtained 
as soon as possible. The surgical approach and its extent 
should be planned according to the clinical setting and 
imaging findings (61 [EL 4],234 [EL 4-guidelines],337 [EL 
4-guidelines],340 [EL 4-consensus]).
 Preoperatively, in addition to evaluation by an anes-
thesiologist, patients with documented thyroid cancer 
should undergo US examination of the neck, FNA of any 
concomitant suspicious nodule or lymph node, and vocal 
cord assessment with fiberlaryingoscopy (61 [EL 4],337 
[EL 4-guidelines],341 [EL 4-guidelines]). In the case of 
suspicious US features, the malignant nature of a cervical 
mass should be clarified with measurement of Tg or cal-
citonin in the FNA needle washout (119 [EL 2],120 [EL 
2],342 [EL 4]).
 Surgery is recommended if cytologic results are com-
patible with a differentiated thyroid carcinoma (234 [EL 
4-guidelines],339 [EL 4-guidelines],340 [EL 4-consen-
sus]). The choice of total thyroidectomy, with or without 
lymphadenectomy, or of a more conservative approach 
is based on preoperative staging and the clinical setting 
(61 [EL 4]). Thus, in some elderly patients with inciden-
tally discovered PTMC who are at high surgical risk and 
have no evidence of extrathyroid spreading, a close clini-
cal and US follow-up may be acceptable (15 [EL 3],343 
[EL 4-review]). Lesions with a diagnosis of anaplastic 
carcinoma or lymphoma and metastatic tumors should be 
addressed by additional diagnostic techniques and possibly 
by therapeutic procedures other than thyroidectomy (61 
[EL 4],152 [EL 4],337 [EL 4-guidelines]). 
 CT, MRI, and 18FDG PET may be relevant in selected 
cases of aggressive tumors if needed to assess nodal or air-
way involvement, substernal extension, or distant metasta-
ses (61 [EL 4],344 [EL 4]).
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 Treatment and management of thyroid cancer are not 
covered by this guideline.

Recommendations: Management and Therapy
 7.1. Nodules Nondiagnostic by FNA 

•	 If initial FNA is nondiagnostic and the nodule 
is solid on US, we recommend repeating the 
procedure with US guidance [BEL 2, GRADE 
A].

•	 When cytologic results by FNA are repeatedly 
inadequate in solid nodules, consider perform-
ing an US-guided CNB [BEL 3, GRADE C].

•	 Consider surgery for persistently nondiagnos-
tic hypoechoic solid nodules. Follow-up may 
be considered in a minority of solid nodules 
with clearly favorable clinical and US features 
[BEL 3, GRADE C].

•	 Consider clinical and US follow-up for persis-
tently nondiagnostic cystic or predominantly 
cystic nodules without suspicious clinical or 
US features [BEL 3, GRADE C].

 7.2. Nodules Benign by FNA 
 7.2.1. Follow-up

•	 Perform clinical follow-up of FNA-benign 
nodules unless symptomatic [BEL 2, GRADE 
A].

•	 Consider a repeat clinical and US examination 
plus TSH measurement in approximately 12 
months, in accordance with the clinical setting 
[BEL 3, GRADE C].

•	 If nodules are unchanged at the first US control, 
repeat US after 24 months [BEL 3, GRADE C].

•	 In nodules with benign cytology but suspicious 
clinical or US features, a repeat FNA is recom-
mended [BEL 2, GRADE A].

•	 Repeat FNA is recommended in nodules with 
a >50% increase in volume or in those that 
become symptomatic [BEL 3, GRADE B].

 7.2.2. Medical treatment for benign nodules
•	 LT4 suppressive therapy is not recommended 

[BEL 1, GRADE A].
•	 In geographic areas with mild iodine defi-

ciency, iodine supplementation, and/or TSH 
nonsuppressive LT4 treatment may be consid-
ered for young patients with a small nodular 
goiter and high-normal TSH levels [BEL 2, 
GRADE B].

•	 Nonsuppressive LT4 treatment is recom-
mended for young patients with subclinical 
hypothyroidsm due to autoimmune thyroiditis 
[BEL 2, GRADE A].

•	 LT4 therapy is not recommended for prevent-
ing recurrence after lobectomy when serum 
TSH remains in reference range [BEL 2, 
GRADE A].

 7.2.3. Surgical indications for benign nodules
•	 Consider surgery when local pressure symp-

toms are present or are clearly associated with 
the nodule(s) or in case of appearance of sus-
picious US features, despite benign FNA find-
ings [BEL 2, GRADE B].

•	 Optimal surgical excision is lobectomy plus 
isthmectomy for benign uninodular goiter and 
total thyroidectomy for MNG [BEL 2, GRADE 
A].

7.2.4. Percutaneous ethanol injection for benign 
nodules

•	 PEI is a safe and effective outpatient therapy 
for benign thyroid cysts or complex nodules 
with a large fluid component [BEL 1, GRADE 
A].

•	 Carefully sample the solid component of com-
plex lesions and confirm that they are benign 
before PEI [BEL 3, GRADE B].

•	 PEI is recommended as the first-line treatment 
for relapsing benign cystic lesions [BEL 1, 
GRADE A].

•	 PEI is not recommended for solid nodules, 
whether hyperfunctioning or not, or for MNGs. 
This procedure may be considered for hot nod-
ules having compressive symptoms only when 
other treatment modalities are not accessible 
[BEL 2, GRADE A].

7.2.5. Image-guided thermal ablation for benign 
nodules

•	 Consider laser or radiofrequency ablation 
for the treatment of solid or complex thyroid 
nodules that progressively enlarge, are symp-
tomatic, or cause cosmetic concern [BEL 2, 
GRADE C].

•	 Repeat FNA for cytologic confirmation before 
thermal ablation treatment [BEL 3, GRADE 
B].

•	 Discuss alternative therapy options and their 
efficacy, limitations, and adverse effects with 
the patient [BEL 3, GRADE B].

 7.2.6. Radioiodine therapy
 7.2.6.1.When and how to perform radioiodine therapy

•	 Consider radioiodine therapy for hyper-
functioning and/or symptomatic goiters, 
especially for patients with previous thyroid 
surgery or at surgical risk and in those who 
decline surgery [BEL 2, GRADE A].

•	 Perform FNA before radioiodine therapy 
on coexistent cold nodules per the recom-
mendations for nontoxic MNG [BEL 3, 
GRADE B].

•	 Avoid the use of iodine contrast agents or 
iodinated drugs before radioiodine admin-
istration [BEL 2, GRADE A].
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•	 If possible, withdraw antithyroid drugs 
4 to 7 days before treatment and consider 
resumption 1 week after radioiodine ther-
apy [BEL 2, GRADE B].

 7.2.6.2. Contraindications
•	 Radioiodine is contraindicated in pregnant 

or breastfeeding subjects [BEL 2, GRADE 
A].

•	 In subjects of childbearing potential, per-
form a pregnancy test before administering 
radioiodine [BEL 2, GRADE A].

 7.2.6.3. Follow-up after radioiodine therapy
•	 Regular thyroid function monitoring is rec-

ommended [BEL 2, GRADE A].
•	 Consider repeating treatment after 3 to 6 

months in case of persistent or recurrent 
hyperthyroidism or inadequate size reduc-
tion [BEL 3, GRADE B].

 7.3. Indeterminate Lesions 
 7.3.1. Management

• Base the management of indeterminate thy-
roid nodules on the combination of cytologic 
subclassification, clinical data, and US fea-
tures [BEL 2, GRADE A].

•	 Consider elastography, when available, for 
additional information [BEL 2, GRADE B].

•	 Consider the available technical resources 
and patient preferences [BEL 4, GRADE D].

 7.3.2. Subclasses of indeterminate cytologic findings
•	 On the basis of morphologic alterations and 

background component, distinguish 2 cyto-
logic subclasses at different expected risks of 
malignancy according to the BSRTC classifi-
cation or to comparable cytologic classifica-
tion systems (see Table 2) [BEL 2, GRADE 
A].

7.3.2.1. Management of low-risk indeterminate 
lesions (AUS/FLUS, Thy 3a, or TIR 3A cat-
egory nodules)
•	 Consider conservative management in the 

case of favorable clinical criteria, such as 
personal or family history, lesion size, and 
low-risk US and elastography features 
[BEL 3, GRADE B].

•	 Repeat FNA for further cytologic assess-
ment, and review the samples with an expe-
rienced cytopathologist [BEL 3, GRADE 
B].

•	 CNB may be considered to provide micro-
histologic information, but routine use is 
not currently recommended because its role 
in indeterminate lesions is still unsettled 
[BEL 4, GRADE C].

•	 We do not recommend either in favor of 
or against the routine use of molecular 

markers in this category [BEL 3, GRADE 
D].

7.3.2.2. Management of high-risk indeterminate 
lesions (FN/SFN, Thy 3f, or TIR 3B category 
nodules)
•	 Surgery is recommended for most thyroid 

lesions in this category [BEL 2, GRADE 
A].

•	 Thyroid lobectomy plus isthmectomy is 
recommended; total thyroidectomy may be 
performed, depending on the clinical situ-
ation, coexistence of bilateral thyroid nod-
ules, or patient preference [BEL 2, GRADE 
A].

•	 Frozen sections are usually not useful in 
this group [BEL 3, GRADE D].

•	 Consider close clinical follow-up in a 
minority of cases with favorable clinical 
and US features after multidisciplinary 
consultation and discussion of treatment 
options with the patient [BEL 4, GRADE 
C].

 7.4. Management of FNA-Suspicious Nodules 
•	 Surgery is recommended [BEL 1, GRADE A].
• Repeat the FNA with poor inadequate cellular-

ity or in those that need additional techniques 
for a better characterization [BEL 3, GRADE 
B].

•	 Intraoperative frozen sections may be consid-
ered [BEL 3, GRADE D].

 7.5. Nodules Malignant by FNA 
 7.5.1. Management

•	 In the case of differentiated thyroid carcinoma, 
surgical treatment is always recommended 
[BEL 1, GRADE A].

•	 For anaplastic carcinoma, metastatic lesions, 
and thyroid lymphoma, further diagnostic 
work-up is recommended before total thyroid-
ectomy or therapeutic procedures other than 
surgery, if appropriate [BEL 2, GRADE A]. 
When malignancy is suspected to be a metas-
tasis to the thyroid, a search for the primary 
tumor site should be undertaken before thyroid 
surgery.

 7.5.2. Preoperative evaluation
•	 Review US and cytologic results with the 

patient; discuss treatment options, and obtain 
consultation with a surgeon experienced in 
endocrine surgery [BEL 2, GRADE A].

•	 US examination of the neck, FNA biopsy of 
any concomitant suspicious nodule or lymph 
node, and vocal cord assessment with lary-
ingoscopy are recommended before surgery 
[BEL 2, GRADE A].
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•	 In the case of suspicious US features, confirm 
the metastatic nature of a lymph node with 
measurement of Tg or calcitonin in the wash-
out of the FNA needle [BEL 2, GRADE A].

•	 Consider the use of MRI, CT, and/or 18FDG 
PET/CT in selected cases with aggressive fea-
tures for a more accurate preoperative staging 
[BEL 2, GRADE B].

8. Thyroid Nodules During Pregnancy
 8.1. Clinical Approach
 Most cases of thyroid nodules during pregnancy occur 
in patients with pre-existing nodules. Occasionally, how-
ever, a thyroid nodule is detected for the first time during 
pregnancy. This should be managed in the same way as in 
nonpregnant patients, except for avoiding the use of radio-
active agents for diagnostic and therapeutic purposes (61 
[EL 4],296 [EL 4-guidelines],298 [EL 4-guidelines],345 
[EL 4]). If thyroid nodule diagnosis during pregnancy 
necessitates FNA, the procedure is not contraindicated 
regardless of the gestational age of the fetus (61 [EL 4],345 
[EL 4]).
 Sharing findings among the endocrinologist, obstetri-
cian, thyroid surgeon, pathologist, and anesthesiologist is 
recommended, as well as taking patient preference into 
consideration (61 [EL 4],234 [EL 4-guidelines],345 [EL 
4]). 
 In one series, thyroid nodules were diagnosed in 34 of 
221 pregnant patients who were monitored for 3 months 
after delivery (346 [EL 2]). The volume of the single or 
dominant thyroid nodule increased from a mean of 60 mm3 
at the beginning of pregnancy to 65 mm3 at the third tri-
mester and 103 mm3 at 6 weeks after delivery. At 3 months’ 
postpartum, the volume was still greater than in early preg-
nancy (73 mm3). New thyroid nodules developed in 11.3% 
of females during pregnancy; this circumstance led to an 
increase in the prevalence of nodular thyroid disease, from 
15.3% at baseline to 24.4% at 3 months after delivery. 
None of the new thyroid nodules discovered on US were 
palpable. These data indicate that pregnancy is associated 
with an increase in the size of pre-existing nodules and, in 
a few cases, with the appearance of new thyroid nodules, 
possibly because of the negative iodine balance that fre-
quently occurs during pregnancy (347 [EL 4]).
 Although pregnancy is a risk factor for progression 
of nodular thyroid disease, no available evidence indi-
cates that LT4 is effective in decreasing the size or arrest-
ing thyroid nodule growth during pregnancy (341 [EL 
4-guidelines]). TSH-suppressive therapy with LT4 is not 
recommended during pregnancy; however, iodine supple-
mentation should be carefully considered in borderline 
iodine-deficient areas (345 [EL 4-guidelines]).
 Suspicious cytologic findings pose only minor prob-
lems during pregnancy. Although pregnancy has been 

reported to cause inappropriate diagnosis of follicular 
neoplasms because of a physiologic increase in follicular 
epithelium, the malignancy rate of follicular neoplasms in 
pregnant patients is similar to that in nonpregnant subjects, 
at about 14% (348 [EL 3]). Therefore, the diagnosis and 
management of indeterminate nodules should be similar to 
that of nonpregnant patients. In the absence of severe local 
symptoms or worrying findings, postponing surgical treat-
ment to the postpartum period is suggested (61 [EL 4],234 
[EL 4-guidelines).
 8.2. Mangement of FNA-Malignant Nodules
 Thyroid cancer is rarely diagnosed during pregnancy. 
If cancer is diagnosed during the first or second trimes-
ter, the patient may undergo surgical treatment during the 
second trimester, when risks are minimal (61 [EL 4],234 
[EL 4-guidelines],337 [EL 4-guidelines]). Most, if not all, 
series have demonstrated a negligible (349 [EL 3],350 
[EL 2],351 [EL 4]) or moderate (352 [EL 3]) influence of 
delayed surgery on the prognosis of pregnant subjects with 
differentiated thyroid carcinoma. Thus, subjects without 
cytologic, clinical, or US evidence of aggressive thyroid 
cancer should be reassured that surgical treatment per-
formed soon after delivery is unlikely to adversely affect 
their prognosis. If the cytologic diagnosis is made during 
the third trimester, the surgical procedure may most often 
be postponed until the immediate postpartum period (61 
[EL 4]). Close clinical and US monitoring and interdisci-
plinary consultation are recommended.
 
Recommendations: Thyroid Nodules during Pregnancy
 8.1. Clinical Approach

•	 Manage thyroid nodules in pregnant patients in 
the same way as in nonpregnant patients [BEL 
2, GRADE A].

•	 When suspicious clinical or US findings are 
present, we recommend FNA since cytologic 
diagnostic criteria are not substantially influ-
enced by pregnancy [BEL 2, GRADE A].

•	 Use of radioactive agents for diagnostic and 
therapeutic purposes is contraindicated [BEL 
2, GRADE A].

•	 In the case of suppressed TSH levels during 
the second half of pregnancy, postpone radio-
nuclide thyroid scan until after delivery and 
cessation of breastfeeding [BEL 2, GRADE 
A].

•	 During pregnancy, TSH-suppressive LT4 ther-
apy for thyroid nodules or goiter is not recom-
mended [BEL 3, GRADE B]. Iodine supple-
mentation should be used in pregnant subjects 
living in iodine-deficient regions [BEL 2, 
GRADE A].

•	 For thyroid nodules that grow substantially 
or become symptomatic during pregnancy, 
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follow-up with US examination and FNA (if 
appropriate) is recommended [BEL 2, GRADE 
A].

•	 If FNA shows indeterminate cytologic find-
ings, we recommend US monitoring and post-
poning surgery until after delivery [BEL 3, 
GRADE B].

 8.2. Management of FNA-Malignant Nodules
•	 When a thyroid malignancy is diagnosed dur-

ing the first or second trimester, thyroidectomy 
may be performed during the second trimester 
[BEL 3, GRADE B].

•	 For subjects with clinical or US evidence of 
extracapsular growth or lymph node metastases, 
consider surgical treatment during the second 
trimester of pregnancy [BEL 3, GRADE B].

•	 Women without evidence of aggressive thyroid 
cancer should be reassured that surgical treat-
ment performed soon after delivery is unlikely 
to adversely affect prognosis. Close clinical 
and US monitoring is recommended [BEL 3, 
GRADE B].

•	 When a thyroid malignancy is diagnosed dur-
ing the third trimester, surgical treatment can 
be deferred until the immediate postpartum 
period [BEL 3, GRADE B].

•	 For females with suspicious or malignant thy-
roid nodules in whom surgery is postponed 
until after delivery, we suggest maintenance of 
TSH at low-normal levels [BEL 3, GRADE B].

9. Management of Thyroid Nodules in Children
 Although no epidemiologic studies of thyroid nodules 
in children are available, small cohort studies report preva-
lence rates of thyroid nodules in prepubertal children of 
up to 1.8% (353 [EL 4],354 [EL 4-review]). A few small, 
retrospective cohort studies report higher malignancy rates 
for thyroid nodules in children than in adults, with a mean 
malignancy rate of 26% for operated thyroid nodules in 
children (355 [EL 3]) and 9 to 18% malignant and suspi-
cious results for children undergoing FNA (355 [EL 3],356 
[EL 3],357 [EL 3]). The lower prevalence of thyroid nod-
ules in children, associated with higher malignancy rates 
than in adults, suggests applying a lower threshold for thy-
roid nodule surgery in pediatric patients.
 Diagnostic and therapeutic practice patterns vary con-
siderably for thyroid nodules in children (358 [EL 4]). FNA 
sensitivity and specificity in children are 86 to 100% and 
65 to 90%, respectively (24 [EL 3],356 [EL 3]), and thy-
roid US criteria for malignancy seem to have a low predic-
tive value in children (269 [EL 3],359 [EL 2]). In a recent 
study of 89 patients younger than 18 years who had thyroid 
nodules >8 mm and were submitted to FNA, 27% were 
diagnosed with differentiated thyroid carcinoma, mostly of 
the papillary type (360 [EL 2]). Features associated with 

malignancy were large size, presence of suspicious lymph 
nodes, and suspicious US findings. 
 Despite a high prevalence of positive lymph nodes 
and lung metastases at presentation, the prognosis of PTC 
in children is generally good (361 [EL 4-review]). Young 
age, however, is a main determinant of recurrence in chil-
dren (362 [EL 3]). Whereas thyroid carcinomas in children 
are mostly papillary, several case reports describe follicular 
thyroid carcinomas in patients with congenital hypothyroid-
ism (347 [EL 4]) who also have an increased incidence of 
thyroid nodules. Moreover, hot nodules in children carry a 
greater risk of malignancy compared to adults (363 [EL 3]).

Recommendations: Management of Thyroid Nodules 
in Children

•	 Evaluation and management of nodular disease 
in children is similar to those in adults [BEL 3, 
GRADE 2].

•	 Because of a higher prevalence of malignancy in 
children, the threshold for considering surgical 
therapy for cold, as well as hot, nodules should be 
low [BEL 3, GRADE C].
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