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Imaging Pitfalls in Thyroid and 
Parathyroid Diagnostics:
Lessons from rare and Mimicking 
Cases
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 5?

• Colloid?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Ectopic thymus tissue

• Ventral third pharyngeal pouch, 

migrating caudally from the medial 

mandibular angle to the 

mediastinum. 

• Along this tract there can be both 

cervical thymic extension and 

ectopic thymic tissue, and rarely, 

intrathyroidal ectopic thymic tissue 

usually within the mid or inferior 

thyroid gland

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Pseudonodular thyroid in a patient 

with autoimmune thyroiditis

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 5?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Dermoid cyst

• Mature cystic teratoma

• Benign germ cell tumors arising 

from totipotent ectodermal 

and mesodermal cell rests

• In the neck, the majority are 

midline; however, these can be off-

midline in the suprasternal region.

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Parathyroid adenoma

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 5

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Sarcoidosis

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Schwannoma

• Peripheral nervous system 

tumors arising from Schwann cells

• May undergo cystic and 

degenerative change.

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• TIRADS 5?

1/8/2026
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It looks like thyroid cancer BUT…
THE GOOD

• Hemangioma

• Very rare

• More common: AVM

• Consider this entity in the 

differential diagnosis of a markedly 

hypervascular nodule where FNA 

is repeatedly non-diagnostic.

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• Metastasis

(melanoma)

• Common

+ Renal cell carcinoma

+ Lung cancer (SCLC)

+ Breast cancer

+ Head and neck cancers

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• Primary thyroid squamous cell carcinoma

• Rarity: Accounts for less than 1% of all 
thyroid cancers.

• Aggressive Nature: Progresses rapidly, 
often invading surrounding tissues 
(trachea, esophagus).

• Demographics: More common in older 
individuals, often in their 50s and 60s, 
with a slight female prevalence.

• Symptoms: Rapidly enlarging neck mass, 
voice changes (hoarseness), dysphagia 
(difficulty swallowing), dyspnea (difficulty 
breathing).

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• TIRADS 4B?

1/8/2026

              
23



It looks like thyroid cancer BUT…
THE BAD

• Plasmacytoma

• Rarity: It's a rare plasma cell neoplasm, with thyroid 
involvement being particularly uncommon.

• Presentation: A painless, firm thyroid nodule, 
sometimes multinodular, often without lymph node 
involvement, and typically normal thyroid function 
tests.

• Types: Can be a primary solitary lesion 
(Extramedullary Plasmacytoma, EMP) or secondary to 
systemic multiple myeloma.

• Diagnosis: Often requires FNA cytology and 
immunohistochemistry (CD138+, CD20-) to 
differentiate from other thyroid cancers like medullary 
carcinoma, especially with associated amyloid.

• In myeloma patients when thyroid nodules are solid, 
heterogenous and hypoechoic there should be a high 
suspicion of potential plasmacytoma involvement.

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• TIRADS??

1/8/2026
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It looks like thyroid cancer BUT…
THE BAD

• Chloroma

• Rare manifestation of 

myeloproliferative and myeloblastic 

conditions, most commonly seen 

alongside acute myeloid leukemia. 

• Chloroma should be considered in 

patients with hematological 

malignancies especially in pediatric 

patients presenting with new onset 

soft tissue masses.

1/8/2026
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It looks like thyroid cancer BUT…
THE UGLY

• TIRADS 4B?

1/8/2026
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It looks like thyroid cancer BUT…
THE UGLY

• Alveolar soft part sarcoma 

(ASPS)

• Rare soft tissue tumor of 

unknown histogenesis 

der(17)t(X;17)(p11.2;q25) 

translocation, resulting in 

ASPSCR1-TFE3 gene fusion

• Sarcoma: rare (<1%)

“Rare sarcoma”

“Rare location”

1/8/2026
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It looks like thyroid cancer BUT…
THE UGLY

• TIRADS 4C?

1/8/2026
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It looks like thyroid cancer BUT…
THE UGLY

• Esophageal carcinoma

1/8/2026

              
30



It looks like thyroiditis BUT…
THE “UGLY”

• Thyroiditis!

1/8/2026
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It looks like thyroiditis BUT…
THE “UGLY”

• Primary thyroid lymphoma

• 1%

• This entity should be considered in 

the differential diagnosis of a 

rapidly enlarging thyroid mass, 

homogeneous and bland in 

appearance, especially if 

associated with stigmata of 

systemic lymphoma.

1/8/2026
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PARATHYROID ultrasound

              



Ultrasound

• Ovoid

• Hypoechoic, homogeneous, smooth

• Usually <2cm

• Highly vascular

• Polar vessel sign

              



Ultrasound

• Larger lesions are often

+ Multicystic

+ Lobulated

              



Ultrasound

• Larger lesions are often

+ Multicystic

+ Lobulated

              



Ultrasound

• Intrathyroidal parathyroid adenoma

+ DD thyroid nodule

+ Higher incidence of Non-medullary thyroid carcinoma 

in patients with PHPT

• “No touch” lesions

+ Risk of seeding -> parathyromatosis)

+ Risk of bleeding -> adherences during surgery

(Recurrent laryngeal nerve!)

+ Risk of misreading -> Scarring may mimic carcinoma 

on evaluation after resection

              



4DCT FOR THE 
DETECTION OF 
PARATHYROID 
ADENOMAS

GETTING THE MOST OUT OF 4DCT

              



4DCT for the detection of 
parathyroid adenomas
• Rodgers et al. (2006): 3 different contrast phases

• Vu et al. (2011): “wash-in wash-out model”

• Bahl et al. (2015): “three patterns of enhancement”
 
→ Type A  : Lower density vs thyroid on NECT 
  + arterial wash-in
 → Type B : Lower density vs thyroid on NECT 
  - arterial wash-in 
  + venous washout
 → Type C : Lower density vs thyroid on NECT 

  - arterial wash-in 
  - venous washout
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4DCT
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Now?

Is this the best we can do?



3DCT
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     Once upon a time Now



Classic 4DCT
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How do we get from here…

Multiphase 4DCT

To here?         



Workstation 
analysis

Perform non-rigid registration

Allows changes in pixel-to-pixel relationships

Cancels out patient and/or organ motion



Workstation 
analysis

Construct time-density curves 

Correcting time-density curves 

Define arterial input

Define venous output

Define normal thyroid tissue

Check for misregistered series



Time density curve
 

• Time density curves can be constructed for suspected lesions

• Higher HUmax as compared to normal thyroid tissue

• Faster TTP as compared to normal thyroid tissue

• Steeper MSI as compared to normal thyroid tissue

45

Thyroid / Parathyroid



Effect of non-rigid registration on time density curves 
A case example

• Earlier TTP for parathyroid adenoma 
only detectable after non rigid registration

• Misregistration of parathyroid adenoma at 80s: 
can be corrected using non rigid registration

•

46
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Remove misregistered series
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4DCT 
reading setup

Analyze time-density curve lesion(s)

• Lower density on NECT

• Wash-in?

• Wash out?
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4DCT 
reading setup

Analyze time-density curve lesion(s)

• Lower density on NECT

• Wash-in?

• Wash out?
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4DCT 
reading setup

Analyze time-density curve lesion(s)

• Lower density on NECT

• Wash-in

• Wash out?
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4DCT 
reading setup

Analyze time-density curve lesion(s)

• Lower density on NECT

• Wash-in

• Wash out
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4DCT 
reading setup

Analyze time-density curve lesion(s)

• Lower density on NECT

• Wash-in

• Wash out

  

       -> typical parathyroid adenoma



              

Discerning lesions based on time-density curves

Consider this example

Would you consider this seemingly iso-

enhancing lesion to be a parathyroid? 

Or rather thyroid tissue?



              

Discerning lesions based on time-density curves

Consider this example

Would you consider this seemingly iso-

enhancing lesion to be a parathyroid? 

Or rather thyroid tissue?

5mm lesion with lower density on NECT, 

wash-in and wash-out:

Suggestive of a parathyroid adenoma!



DD lymphnode

              



DD Zuckerkandl 
Tubercle

The Zuckerkandl tubercle is a small, 
posterior projection (or thickening) of the 
lateral thyroid lobe, near where the gland 

meets the tracheoesophageal groove. It 
represents a remnant of the 
ultimobranchial body and is composed of 

normal thyroid tissue.

Found at the posterior border of the 
thyroid lobe, close to the recurrent 
laryngeal nerve (RLN).

Most commonly located near the junction 
of the upper two-thirds and lower one-
third of the thyroid lobe.

It’s typically on the right side, but can be 
bilateral or absent.
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Consider this example

Right lobe: adenoma

Left lobe: second, larger enhaintrathyroidal parathyroid ncing lesion

                 -> parathyroid adenoma?

                  But:  lower HUmax

     slower enhancement 

  

DD thyroid 
nodule
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Consider this example

Right lobe: adenoma

Left lobe: second, larger enhaintrathyroidal parathyroid ncing lesion

                 -> parathyroid adenoma?

                  But:  lower HUmax

     slower enhancement 

Compare to ultrasound:

             Large thyroid nodule

             TIRADS 3 (ACR)

             Previously biopsied: B2

  

DD thyroid 
nodule
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Found the lesion? Keep looking!

• 2-11% : two or three glands affected

     ->multi-gland disease

• 13-15% : all four glands affected

     -> parathyroid hyperplasia

• 13% : supernumerary glands

Satisfaction of 
search error
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Look for lesions in the most likely places 

• Superior parathyroid glands:
o Derived from the fourth pharyngeal pouch

o Classically located near the posterolateral aspect of the superior pole of the thyroid

• Inferior parathyroid glands:
o Derived from the third pharyngeal pouch.

o Classically located near the inferior poles of the thyroid glands

o Location is much more variable than the superior parathyroids

• Look for polar vessel sign
o Enlarged feeding artery or draining vein can help discern parathyroid adenoma
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Consider less typical locations

• Undescended gland
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Consider less typical locations

• Intrathyroidal gland
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Consider less typical locations

• Retropharyngeal gland
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Consider less typical locations

• Gland in the posterior superior mediastinum
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Consider less typical locations

• Gland in the anterior superior mediastinum
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Consider less typical locations

• Mediastinal gland
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