


Table 1
Features of sonographic examination report

Thyroid Gland Features Nodule Features
Size of each lobe Size
Echogenicity Location
Texture (smooth/heterogeneous) Echogenicity
Vascularity Composition
Tracheal deviation Echogenic foci
Isthmus thickness Margins

Vascular pattern

Lymph Node Features

Size

Shape

Calcifications/cystic change
Location

Vascular pattern
Echogenicity




Sonographic Pattern US features Estimated risk | Consider
of malignancy | biopsyFNA size
cutoff (largest
dimension)
High suspicion Solid hypoechoic nodule or solid >70-90%* Recommend
hypoechoic component of a partially FNAat>1cm
cystic nodule with one 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
Intermediate suspicion | Hypoechoic solid nodule with smooth | 10-20% Recommend
FNAat>1cm

margins without microcalcifications,
extrathyroidal extension, or taller than
wide shape




Sonographic Pattern

US features

Estimated risk
of malignancy

Consider
biopsyFNA size
cutoff (largest
dimension)

Low suspicion Isoechoic or hyperechoic solid nodule, | 5-10% Recommend
or partially cystic nodule with FNAat>1.5
eccentric solid areas, without tm
microcalcification, irregular margin or
extrathyroidal extension, or taller than
wide shape.

Very low suspicion Spongiform or partially cystic nodules | <3% Consider FNA
without any of the sonographic at>2cm
features described in low, Observation
intermediate or high suspicion without FNA
patterns isalsoa

reasonahle
option

Benign Purely cystic nodules (no solid <1% No biopsy™**

component)




Surveillance Interval if

Categorization Description FNA Size Threshold Benign Cztologx
ATA
_ Benign Anechoic cyst Not recommended  Not recommended
Very Low Complex; spongiform  >2 m >24 mo or clinical
surveillance
Low Complex or solid >1.5cm 12-24 mo
hyper/isoechoic
Intermediate Solid hypoechoic >1m 12-24 mo
High Hypoechoic with >1m Repeat FNA and US

suspicious feature within 12 mo




Table 2
ACR-TIRADS nodule features and associated points for each characteristic

CnmEusitinn Echngeniciy ShaEe Margin Echngenic Fod

Cystic 0 Anechoic 0 Wider than tall 0 Smooth 0 None 0
Spongiform 0 Hyper/isoechoic 1 Tallerthanwide 3 [ll-defined 0 Comet-tails 0
Mixed 1 Hypoechoic . Lobulated/irreqular ! Macocaldfications 1
Solid 2 Markedly hypoechoic 3 Extrathyroidal extension 3 Peripheral/rim 2

Punctate 3

Adapted from Tessler FN, Middleton WD, Grant EG, et al. ACR thyroid imaging, reporting and data system (TI-RADS): white paper of the ACR TI-RADS Committee. )
Am Coll Radiol 2017; 14(5):589; with permission.



Table 3

ACR-TIRADS scores

Score 0 ] 3 4-6 ]

TIRADS class TR1 R TR3 TR4 TR

Clinical description Benign Not Suspicious Mildly Suspicious Moderately Suspicious Highly Suspicious

Adapted from Tessler FN, Middleton WD, Grant EG, et al. ACR thyroid imaging, reporting and data system (T-RADS): white paper of the ACR TI-RADS Committee. )
Am Coll Radiol 2017:14(5):589; with permission.



Surveillance Interval if

Categorization Description FNA Size Threshold ~ Benign Cytology
ACR-TIRADS
0 Benign 0 points Not recommended
2 Not Suspicious 2 points Not recommended
3 Mildly Suspicious 3 points FNA >2.5 cm At1,3,and5y
Follow >1.5 ¢m
4 Moderately 4-6 points FNA >1.5m At1,2,3,and 5y
Suspicious Follow >1.0 cm
5 Highly suspicious >7points FNA >1.0cm Annually for 5y

Follow >0.5 cm




Table 2. EU-TIRADS categories and risk of malignancy

Category US features Malignancy
risk, %

EU-TIRADS 1: normal No nodules None

EU-TIRADS 2: benign Pure cyst =0
Entirely spongiform

EU-TIRADS 3: low risk Ovoid, smooth isoechoic/hyperechoic 2-4
No features of high suspicion

EU-TIRADS 4: intermediate risk ~ Ovoid, smooth, mildly hypoechoic 6-17
No features of high suspicion

EU-TIRADS 5: high risk At least 1 of the following features of high suspicion: 26-87
— Irregular shape
~ Irregular margins
— Microcalcifications

— Marked hypoechogenicity (and solid)

EU-TIRADS, European Thyroid Imaging Reporting and Data System; US, ultrasound.




Thyroid nodule* ]

[ At least one ] [ No features of

feature of high { high suspicion
suspicion

No FNA
unless
compressive

|
Anechoic or
entirely
spongiform
Benign
EU-TIRADS 2
Risk: =0%




Bethesda System for cytologic diagnosis of thyroid nodules

Malignancy
Category  Category Name Cytologic Features Risk (%)
I Nondiagnostic or Insufficient cellularity, 5-10
Unsatisfactory (ND) obscuring blood
1 Benign Normal-appearing follicular 0-3
cells arranged in sheets or
macrofollicles, abundant
colloid
1l Atypical of Undetermined Sparsely cellular, microfollicles, 10-30
Significance or Follicular mild nuclear changes
Lesion of Undetermined
Significance (AUS/FLUS)
AV, Follicular Lesion/Suspicious for  Hypercellular, crowding, 25-40
Follicular Lesion (FN/SFN) microfollicles, scant colloid
V Suspicious for Malignancy Some features thatsuggest but  50-75
(SFM) not definitive for
malignancy
Vi Malignant Papillary architecture, 97-99

definitive nuclear changes

Data from Cibas ES, Ali SZ. The 2017 Bethesda System for Reporting Thyroid
Thyroid 2017;27(11):1341-6.

Cytopathology.



l

FMA in nodules =1 cm -

Nondi i Repeat FMA with
I ondiagnostic = Caren G. Soloman, M.D., M.P.H., Editor

ultrasonographic guidance

Thyroid Nodules

Kenneth D. Burman, M.D., and Leonard Wartofsky, M.D.

I = | Suspicious for malignancy

Thyroidectomy

- Malignamt

Repeat ultrasonography in 1-2 yr

If suspicious ultrasonographic characteristics
or relevant history or physical examination

L e Benign - findings, repeat ultrasonography in 612 mo

If »50% change in volume, =20% increase in
at least two nodule dimensions, or
appearance of new suspicious ultra-
sonographic characteristics, repeat FMNA

— m | If suspicion is low, use gene-expression classifier

Atypia of undetermined
——| significance or follicular lesion |—
of undetermined significance

If suspicion is high, check for molecular
abnormalities (e.g., mutations or rearrangements)

Follicular neoplasm or
| suspicious for a follicular
neoplasm

Thyroidectomy or lobectomy is preferred
Offer alternative of molecular testing

N Engl J Med 2015;373:2347-56.




Thyroid nodule found clinically
or incidentally on imaging

+

TSH, thyroid ultrasound

TSH normal TSH subnormal
or elevated * l

Radionuclide thyroid scan

Measure FT4, T3 1
[

v v

Nodule is Nodule is
nonfunctional functioning
|
| |
FT4 and FT4 and/or
T3 normal T2 high
v ¥ ¥
Meets sonographic Subclinical Owvert
criteria for FNA? hyperthyroidism hyperthyroidism
Yes Mo
¥ ¥
Observe in

FNA Monitord Treat®

most cases <




FMA results showing any of the following:
= AUS (nuclear atypia)
= FLUS (micrefollicular)
= Follicular neoplasm

+

Was an extra FNA sample
collected for molecular testing
at the time of the initial biopsy?

[

1
MNo

¥

Repeat FNA in 6 to 12 weeks ar
earlier (collect extra sample for
molecular testing, if available)

AUS FLUS or Benign
follicular neoplasm i

Repeat ultrasound in
What is the TSH? 12 to 24 months to
assess stability

[ ]
=1 mU/L <1 mU/L*

¥

Some experts perform a
thyroid radionuclide scan, if
not previcusly obtained 1

Nonfunctioning Autonomous Indeterminate
¥ ¥ ¥ ¥ v
Is molecular Repeat ultrasound Suppression
testing available? in 12 to 24 months radionucdide thyroid scan
ng ’ to assess stability or molecular testing




\J \i \i
Molecular diagnestic testing with:
= Mutational analysis (using a broad next-generation
sequencing assay with an expanded panel of paint | | Diagnostic surgery
mutations and gene fusions), (typically thyroid
® mRNA classifier system (genomic sequencing lobectomy)&
classifier), or
® Combined miRNA and mutational analysis

Benign pattern Suspicious pattern
Mutational analysis Genomic sequencing classifier
Y Y Y
Ohzervation Thyroid surgery (choice of thyroidectomy Diagnostic lobectomy
or lobectomy depends on tumor size, the (h 9 thyrokisctors
Repeat ultrasound | | specific mutation, patient preference, and | | . Yoo o ¢ r:. hE_ I Y

in 12 to 24 months the presence of abnormal lymph nodes :;an %ptmn vang VLET:
to assess stability or contralateral nodules on ultrasound) yroid surgeon is available)




Cytopathologic diagnosis of follicular thyroid lesions
|

Cytologic pattern Description Histopathology
Benign macrofollicular fragments Abundant colloid Nodular goiter (colloid
Predominantly large follicles and flat sheets of | @denoma)
follicular cells Macrofollicular adenoma
Follicular lesion or atypia of undetermined
significance Mixed macrofollicular and microfollicular Multinodular goiter
nodules Follicular adenoma
OR Follicular cancer
Cells with mild nuclear atypia papillary cancer (follicular
OR variant)
Extensive oncocytic (Hiirthle cell) change Hashimoto's thyroiditis
Follicular neoplasm Scant colloid Microfollicular adenoma
(microfollicular) Small microfollicles OR
OR Follicular carcinoma
Clusters and clumps of cells with varying
pleomorphism
Cells have intranuclear inclusions and clefts Follicular variant of papillary
carcinoma
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