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Clinical setting

, 70-year-old

Smoking habits and type 2 diabetes

- Non toxic nodular goiter without associated 
complains

 No radiation exposure or familial history of thyroid 
pathology 

 Thyroid function tests - OK



Thyroid US: solid and cystic nodule in the right lobe 
measuring 2.5cm 

CT scan and MRI : absence of other lesions /enlarged 
lymph nodes

Scyntigraphy: negative for metastatic disease

Imagiological and cytological findings



38g
N=3.2x3.0x2.6 
cm

Macroscopic examination



HE, 40x

Microscopic examination



Microscopic examination

HE, 200x, 400x



Microscopic examination

HE, 200x



Microscopic examination

HE
400x



Tumor-in-tumor

Follicular adenoma
Follicular variant of PTC

Poorly differentiated/undifferentiated carcinoma
Metastasis
Ectopic intra-thyroid tissue and related neoplasms

Parathyroid
Thymus
Salivary gland

Other…

Diagnosis?



Histochemical study

PAS, 
400x



Immunohistochemistry and ISH

Thyroglobulin, 
40x,400x

TTF-1, 
400x



Immunohistochemical study

p63, 
200xCK5, 

200x

CK19, 
200x

CEA, 
200x



Immunohistochemistry panel
PRIMARY ANTIBODY FA FVPTC CENTRAL LESION

Cytokeratins AE1AE3 F + F

Cytokeratin 5 - - +

Cytokeratin 7 + + +

Cytokeratin 19 - + +

Cytokeratin 20 - - -

TTF-1 + + -

Thyroglobulin + + -

Calcitonin - - -

Synaptophysin and Chromogranin A - - -

p53 - - -

p63 - F +

CEA - - +

SMA and S100 protein - - -

Vimentin F + -

Galectin 3 - F F

CD5 - - -

Ki-67 <1% <1% 5%



Diagnosis?

Tumor-in-tumor

Follicular adenoma
Follicular variant of PTC

Poorly differentiated/undifferentiated carcinoma
Metastasis
Ectopic intra-thyroid tissue and related neoplasms

Parathyroid
Thymus
Salivary gland

Other…



Microscopic examination

HE, 
200x



Molecular study

G       G       A  C A      A G         A  A G

G

fvPTC – NRAS Q61R (CAA-CGA)

G       G      A  C A      A G        A   A G

G

Tumor desconhecido - NRAS Q61R (CAA-CGA)

N-RAS Q61R 

(CAA-CGA)

FV-PTC

Central 

lesion

TP53 mutations – absent
BRAF mutations – absent



Comparative 

immunohistochemistry
PRIMARY ANTIBODY SOLID CELL NESTS CENTRAL LESION

Cytokeratins AE1AE3 + F

Cytokeratin5 + +

Cytokeratin7 + +

Cytokeratin19 + +

Cytokeratin20 - -

TTF-1 - -

Thyroglobulin - -

Calcitonin F -

Synaptophysin and Chromogranin A - -

p53 - -

p63 + +

CEA + +

SMA and S100 protein - -

Vimentin - -

Galectin 3 + F

CD5 - -



Diagnosis interpretation

fvPTC – NRAS Q61R (CAA-CGA)Tumor desconhecido - NRAS Q61R (CAA-CGA)

Ectopic 

hamartomatous

thymoma

Ectopic cervical 

thymoma

SETTLE

CASTLE



Diagnosis proposal

Tumor-in-tumor

Follicular adenoma

Follicular variant of PTC

Basaloid tumor with solid cell nests features

fvPTC – NRAS Q61R (CAA-CGA)Tumor desconhecido - NRAS Q61R (CAA-CGA)
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