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Thyroid 
Ultrasound

Craig Ferguson MD

Disclosure

• I am a body and breast radiologist with Medical Imaging Consultants
• I work full-time predominantly at the RAH, but also at UAH and MIC clinics

Objectives

• Understand the indications for thyroid ultrasound
• Appreciate the appropriate management of thyroid nodules, with 

particular emphasis on ACR TI-RADS
• Know the pathway to request a thyroid FNA
• Learn how a thyroid biopsy is performed and what the pathology 

results indicate

Indications for thyroid ultrasound

• Clinically you palpate a thyroid nodule, or the patient subjectively feels a 
nodule/fullness in the neck

• To follow thyroid nodules seen on prior US, as per ACR TI-RADS recommendations
• To identify a thyroid incidentaloma seen on CT/MR/NM
• Hyperthyroidism/Hypothyroidism workup
• Screening for mets/recurrent disease after thyroidectomy

Diffuse Thyroid Diseases

Graves Disease (1,2)

• Hyperthyroidism, TSH receptor AB+
• Middle aged female

• Why order thyroid US?
• Not typically required for diagnosis
• Detect nodules – higher risk of thyroid cancer

• Poor clinical palpation in Graves
• Fail medical therapy and searching for an alternative dx
• Thyroid volume estimation prior to radioactive iodine ablation
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Graves Disease

Enlarged, hyperechoic thyroid
Thyroid Inferno
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Hashimotos Thyroiditis(4)

• Hypothyroidism (typically) 
• Anti TPO Ab + (90%); Anti thyroglobulin Ab+ (70%)
• Middle aged females
• Why order thyroid US?

• Increases both sensitive and specificity of diagnosis with biochemical tests
• Autoantibodies may be absent in 13%-17%
• Autoantibodies may be present in 2-20% of general population

• Can lead to thyroid lymphoma and papillary thyroid Ca

Hashimotos Thyroiditis(5,6)

• Thyroid US
• Early phase: Diffuse enlargement with heterogenous echotexture

• Multiple discrete nodules or micronodules
• End stage: Atrophic thyroid
• Can be hypervascular, but not to the same degree as Graves

Giraffe/pseudonodular pattern “white knight"

5,6

Hashimotos Thyroiditis

Swiss cheese/leopard appearance Diffusely hypoechoic with echogenic fibrous bands

5,6

De Quervian Thyroiditis(7)

• Painful neck after a URTI
• Hyperthyroid initially then hypothyroid
• Thyroid US

• Focal areas of decreased echogenicity and hypovascularity
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De Quervian Thyroiditis
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Incidental Thyroid nodule detected on other imaging

Incidental thyroid nodule on CT/MR

ACR white paper

ACR white paper

Thyroid nodule

Thyroid nodules

• Two classification systems
• ACR TI-RADS
• ATA

• We typically follow ACR TI-RADS
• In our reports, we won’t mention all nodules!
• Will report and follow only a maximum of 4 nodules as per ACR TI-RADS
• Maximum biopsy 2 most suspicious nodules as per ACR TI-RADS

Briefly…

• American Thyroid Association guidelines
• High suspicion pattern (> 70-90% risk): Solid hypoechoic nodule (or solid hypoechoic component of cystic nodule) with one of:

• Microcalcifications, irregular margins, extrathyroidal extension, taller than wide, rim calcifications with extrusive ST component, LNs
• Biopsy > 1cm

• Intermediate suspicion pattern (10-20% risk): hypoechoic solid nodule with smooth margins
• Biopsy  > 1cm

• Low suspicion pattern (5-10% risk): Isoechoic/hyperechoic nodule or partially cystic with peripheral solid component
• Biopsy > 1.5cm

• Very low suspicion pattern (<3% risk): Spongiform nodules
• Biopsy > 2 cm; or ultrasound follow up
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Thyroid nodules
• Biopsy > 1 cm

• Biopsy > 1 cm

• Biopsy > 1.5 cm

• Biopsy > 2 cm ; or US F/U 

ACR TI-RADS

• 5 key categories, adding points up to give a TI-RADS score
• These categories are: 

• Composition (0-2 points)
• Echogenicity (0-3 points)
• Shape (either 0 or 3 points)
• Margin (0, 2 or 3 points)
• Echogenic foci (0 to 3 points AND ADDITIVE!)

Thyroid nodules

• Add the points up and you get a TI-RADS Score!

• TI-RADS 1 and 2 nodules are essentially benign: 0.3%; 1.5%
• TI-RADS 3: ~5%
• TI-RADS 4: ~9%
• TI-RADS 5: ~35%

Composition

• Cystic or nearly completely cystic – 0
• Spongiform - 0 

• Mixed cystic and solid - 1
• Solid or predominantly solid - 2

Automatically TI-RADS 1, no more points added!

Composition

8-11

Echogenicity

12-15
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Shape

16,17

Margin

18-20

Echogenic Foci

10,21,22

ACR TI-RADS

Thyroid nodules

• ACR TI-RADS
• TR-5 (> 7 points): highly suspicious (35% malignancy)

• Biopsy > 1 cm; US follow-up > 0.5 cm  (annual for 5 years)

• TR-4 (4-6 points): moderately suspicious (9.1% malignancy) 
• Biopsy > 1.5 cm; US follow-up > 1 cm  (at 1, 2, 3, 5 years)

• TR-3 (3 points): mildly suspicious (4.8% malignancy)
• Biopsy > 2.5 cm; US follow-up > 1.5 cm (at  1, 3, 5 years)

So, you would like 
a thyroid biopsy 

done?

23
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So, you would like a 
thyroid biopsy?

• Fax to hospital you want 
procedure done at:
• RAH: 780-735-5414

• UAH: 780-407-6658

• Or order in connect-care

• Urgent?
• Give us a call!!
• Can page ultrasound radiologist at required hospital

• UAH Radiology switchboard: 780-407-3225
• RAH switchboard: 780-735-4111

• Can call US department directly to talk to clerk: 
• UAH: 780-735-3225
• RAH: 780-735-4310 

Referral pathway

• Have a question about a procedure and want to talk 
to a specialist radiologist?

• ConnectMD
• Run through PCN’s (https://pcnconnectmd.com/)
• 1-844-633-2263

• Want to talk to a radiologist about a specific report? 
• 1-844-MIC-4RAD

Referral pathway

• What do you tell your patient about what’s going to happen?

• Quick day procedure
• At RAH or KEC
• Only FNA with local anesthetic
• Neck will be pink afterwards
• 2 or 4 FNA samples
• Pathology typically in 1 week

Thyroid FNA

Biopsy
• Low bleeding risk

• No routine blood work
• if done - INR < 3; plt > 20

• Do not withhold meds

• Risks: very rare; infection, bleeding/hematoma, pain, injury to 
surrounding structures

• We scan the patient’s neck, find nodule, mark skin entry point

• Clean skin – chlorhexidine

• Freeze skin/deeper tissues to nodule (1% lidocaine)

• 2 x 25G needle FNA - ?adequate

• 2 more? Thyroid Biopsy
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• What do the results mean?

• Benign – Follow up?
• Papillary carcinoma – surgery
• Follicular NEOPLASM – surgery
• Atypical cells of undetermined significance –

Repeat? Follow? Core?
• Non-diagnostic – repeat? Follow? Core?

Results
Questions?
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A couple real life cases  (time permitting)

A couple real life cases

Composition? Echogenicity? Shape? Margin? Echogenic Foci? TI-RADS Score: 9

A couple real life cases

Composition?

Echogenicity?

Shape?

Margin?

Echogenic Foci?

TI-RADS Score: 4
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A couple real life cases

Composition?

Echogenicity?
Shape?

Margin?
Echogenic Foci? TI-RADS Score: 11

A couple real life cases

Composition? Echogenicity? Shape? Margin? Echogenic Foci? TI-RADS Score: 8

A couple real life cases

Composition?

Echogenicity?
Shape?

Margin?
Echogenic Foci?

TI-RADS Score: 6

A couple real life cases

Composition?

Echogenicity?
Shape?

Margin?
Echogenic Foci?

TI-RADS Score: 10

A couple real life cases

Composition?

Echogenicity?
Shape?

Margin?
Echogenic Foci? TI-RADS Score: 8


