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Let’s Talk Nodules…
1. Brief overview of the thyroid.

2. What are thyroid nodules?

3. Thyroid Ultrasound

4. How to risk stratify thyroid nodules.

5. What nodules get biopsied?

6. How to interpret biopsy results.

7. Follow up recommendations.

8. Cases



Thyroid Gland Basics
▪ Gland structure: left and right half 
connected by the isthmus.

▪ Sits in front of the trachea and larynx.

▪ Made of follicles that contain colloid. 
Colloid makes thyroglobulin. When 
stimulated thyroglobulin makes T4 and 
T3. 



Thyroid Nodules
▪ Common: by age 60 up to half of all 
people have thyroid nodules.

▪ Most nodules are benign (>90%)

▪ ~5% thyroid nodules are malignant

▪ Most often found on exam or 
incidentally on imaging.

▪ Females > Males



Thyroid Ultrasound



Thyroid Nodules



I found a Thyroid 
nodule. What 

next?



What features do you look for on 
ultrasound?

1. Composition

2. Shape

3. Echogenicity

4. Margins

5. Echogenic Foci 
(Microcalcifications)



Composition
▪ Composition refers to 
presence of tissue or fluid 
in the nodules. Nodules can 
be:
▪ Cystic (fluid-filled)
▪ Solid (soft tissue)
▪Mixed (solid + cystic)
▪ Spongiform (looks like small cysts in 

a sponge) 



Shape

▪ Shape:
▪ Round vs Oval
▪ Taller-than-wide vs 

wider-than-tall



Echogenicity

▪ Echogenicity refers to the “look” of the solid 
component of the nodule compared to the remaining 
thyroid tissue:
▪ Looks like surrounding tissue = Isoechoic
▪ Looks brighter than surrounding tissue= Hyperechoic
▪ Looks darker/not as bright as the surrounding tissue= 

Hypoechoic



Margins
▪ Margins are how a nodules 

borders are described.
▪ Poorly-defined/ill-defined = look to 

blend with surrounding, without 
discrete borders; probably a benign 
finding.
▪Micro-lobulated, spiculated or 

infiltrating = concerning for 
malignancy



Calcifications
▪ Calcifications occur in benign 
and malignant nodules.
▪ Called punctate echogenic foci.

▪ Certain calcifications are more 
concerning than others. 
▪ Differentiate 
microcalcifications from 
hyperechoic foci-seen in 
colloid-containing 
nodules/cysts. 
(Posterior-acoustic shadowing 
vs enhancement).



How to risk stratify Thyroid Nodules

▪ There are two major classification systems for thyroid nodules:
▪ATA Classification (American Thyroid Association)
▪ACR TI-RADS (American College of Radiology Thyroid Imaging 

Reporting and Data Systems)

▪ Endocrinologists for the most part use ATA classification. 
TIRADS is best for reporting nodules done by Radiologists. 
▪TI-RADS concept is like BI-RADS for breast mammography.



ATA Classification



ATA Classification



Who Gets a Biopsy?



ACR TI-RADS





Fine-Needle Aspiration (FNA)



Biopsy Results
▪ Bethesda classification used for thyroid 
nodules.
▪ Bethesda category 1: Nondiagnostic
▪ Bethesda category 2: Benign
▪ Bethesda category 5-6: Suspicious for 

malignancy, malignancy
▪ Bethesda category 3-4: Indeterminate area; 

usually send for genetic testing. 



Bethesda III & IV
▪ Atypia of undetermined significance (Bethesda III) and suspicious for follicular neoplasm 
(Bethesda IV) are considered indeterminate thyroid nodules (ITN).
▪ Occur in 20-25% of nodules
▪ Cancer risk if 6-40%

▪ Send for genetic testing; Affirma ® or Thyroseq®®
▪ These tests use the cells from the biopsy to determine if any molecular markers associated with cancer are 

present.

▪ Gives the likelihood of cancer. The goal is the prevent unnecessary surgery.
▪ The past all ITNs went to surgery

▪ What to do with ~50% risk:
▪ Discussion with patient and surgeon 
▪ Total/partial thyroidectomy or monitoring (must acknowledge they are aware of risks). 







Surgical + Medical 
Management

▪ Surgical Management:
▪ Total thyroidectomy and neck dissection for Bethesda V & VI
▪ Hemithyroidectomy is discussed with surgeon

▪ Medical Management:
▪ Post-op treatment with thyroid replacement if total thyroidectomy 

done
▪ Monitor post-op calcium and PTH (potential for hypocalcemia)
▪ Patients with thyroid cancer:
▪ Ultrasound
▪ Follow up path to determine if RAI needed

▪ Follow up recommendations for non-surgical patients:
▪ Ultrasounds yearly; earlier based on your discretion. 



Thyroid Nodule Follow up
▪If classified as ATA high risk or TR5: Ultrasound surveillance 
recommended in 12 months.

▪If classified ATA low/intermediate or TR3/4: Ultrasound 
surveillance recommended 12-24 months.

▪If classified ATA very low risk or TR2: Indication for ultrasound 
surveillance is unknown.



CASES



Case #1
▪ Case 1:
▪76-year-old female
▪Consult for incidentally noted 

thyroid nodules on CT.
▪Dedicated US showed 3cm right 

nodule and several small cysts
▪ In-house US revealed nodule to the 

right. 



▪  Classify Nodule:
▪ Composition:
▪ Shape: 
▪ Echogenicity:
▪ Margins:
▪ Calcification:

▪ ATA category:
▪ TIRADS:
▪ Do you biopsy?



▪  Classify Nodule:
▪ Composition: solid, small cystic areas
▪ Shape: round/wider-than-tall
▪ Echogenicity: iso/hyperechoic
▪ Margins: well-defined/smooth
▪ Calcification: macrocalcification (see shadowing)

▪ ATA category:  Low-suspicion
▪ TIRADS: TR3
▪ Do you biopsy? Yes for both ATA (≥1.5cm) & TIRADS ( ≥ 

2.5cm)





Final Path + Follow up

▪  Follow up Recommendations? 1 year follow 
up Ultrasound.



Case #2
▪ Case 2:
▪37-year-old female
▪Consult: Thyroid nodule palpated on 

examination. Ultrasound noted 2.2cm 
left nodule, hypoechoic with internal 
calcifications. 
▪ In-house ultrasound showed 2.23cm 

left mid nodule. Seen on right. 



▪  Classify Nodule:
▪ Composition:
▪ Shape:
▪ Echogenicity:
▪ Margins:
▪ Calcification:

▪ ATA category:
▪ TIRADS:
▪ Do you biopsy?



▪  Classify Nodule:
▪ Composition: Solid
▪ Shape: Oval/Taller-than-wide
▪ Echogenicity: Slightly hypoechoic
▪ Margins: Defined/ halo
▪ Calcification: Punctate echogenic foci

▪ ATA category: High suspicion
▪ TIRADS: TIRADS 5 (total 10 points)
▪ Do you biopsy? FNA ATA (≥ 1cm) & TIRADS ( ≥ 1cm) 



Final Path + Follow up

▪  Follow up Recommendations? Sending for total 
thyroidectomy.



Case
▪ Case 3:
▪19-year-old female
▪Consult: Hypothyroidism treated with 

Synthroid. Patient with ongoing 
symptoms of hypothyroidism.
▪Exam noted fullness left thyroid. 
▪ In-house ultrasound showed 0.52 x 0.63 

x 0.74cm isthmus left nodule. Shown on 
the right.



▪  Classify Nodule:
▪ Composition:
▪ Shape:
▪ Echogenicity:
▪ Margins:
▪ Calcification:

▪ ATA category:
▪ TIRADS:
▪ Do you biopsy?



▪  Classify Nodule:
▪ Composition: Solid
▪ Shape: Wider-than-tall (by the numbers)
▪ Echogenicity: Hypoechoic
▪ Margins: Well-defined
▪ Calcification: Macrocalcifications

▪ ATA category: High suspicion
▪ TIRADS: TR4 
▪ Do you biopsy? No. Not ≥ 1cm (ATA) or ≥1.5cm TIRADS



Patient Discussion 
+Decision

▪ Discussion with patient: Informed of 
high-risk features but technically does not 
meet FNA criteria. 

▪ Ultimately recommended FNA.
▪ATA says biopsy suspicious nodule regardless 
of size).



Final Path

▪  Follow up Recommendations?



Management
▪  S/p total thyroidectomy and neck dissection

▪ Final Pathology: Metastatic papillary thyroid cancer, tall cell variant

▪ Completed RAI 30mCi 

▪ Post-treatment scan without metastatic disease noted.




