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WHO Classification - 5th edition 
Thyroid Tumors

Major changes

- Increased value of molecular features
- Decreased value of nuclear features and tumour size
- Increased value of invasion (vascular) and high-grade features 

(necrosis and mitosis)
- Alterations in the classification of rare tumours
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News! 5th Edition of the WHO
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PAX8-GLIS3 gene fusion is a pathognomonic alteration of hyalinizing 
trabecular tumours of the thyroid. Marchiò et al, 2019



Follicular derived benign tumours 

• Thyroid follicular nodular disease
• Previous mixed terminology: “colloid nodules”, “hyperplasia”, 

“adenomatous nodules” and “adenomatoid nodules”

• Not always clonal

• The separation between these designations has no clinical meaning

• Follicular adenoma

• Follicular adenoma with papillary architecture
• Associated with autonomous hyperfunction after activating intracellular cyclic AMP (TSHR, GNAS,EZH1)

• Oncocytic adenoma
• > 75% oncocytic cytology

• Associated with alterations in the mitochondrial genome or in the related GRIM19 (NDUFA13) gene

FND diagnosis at the cytological setting requires mapping and ultrasound correlation

Follicular adenoma with papillary architecture



DICER1 mutated tumours

Young patients
Macrofolicular & papillary centripetal growth
Intermediate type-nuclei
Somatic versus germline mutations



Low-risk follicular cell–derived neoplasms

• Non-invasive follicular thyroid 
neoplasm with papillary-like nuclear 
features (NIFTP)

• Thyroid tumors of uncertain 
malignant potential

• Hyalinizing trabecular tumor

Cytology: Bethesda IV, V or VI
Treatment: lobectomy or lobectomy + isthmectomy NIFTP – BRAF V600E negative

Oncocytic NIFTPs (>75% oncocytic cells)

Subcentimeter NIFTP (< 1 cm & ≥2 mm)

Solid NIFTP? – differential diagnosis with HTT?



The PTC-type nuclear 
features paradox

A broad spectrum of alterations that is deeply affected 
(also) by analytic conditions

Papillary thyroid carcinoma (PTC), classic       Invasive encapsulated FV-PTC                           Follicular adenoma with artifacts





Molecular testing in thyroid tumors

There are no absolut molecular markers of invasion

If BRAF is mutated/expressed in otherwise-looking NIFTP, then review histology!

BRAF V600E



Lobectomy or lobectomy plus isthmectomy is the recommended treatment, regardless of the 
immunohistochemical or molecular markers

Follicular patterned tumor

Follicular adenoma

Oncocytic adenoma

NIFTP

Well differentiated tumour, UMP

Follicular tumour, UMP

Minimally invasive FTC (without angioinvasion)

Encapsulated follicular variant of PTC (without angioinvasion)



Malignant follicular cell–derived neoplasms are stratified based on 
molecular profiles and invasiveness

• PTC subtypes: BRAF-like

• Invasive encapsulated follicular variant PTC and follicular thyroid 
carcinoma: RAS-like

The importance of capsular & vascular invasion

The negative impact on preoperative cytology



The Bethesda System – Follicular neoplasm

• Follicular patterned lesions with mild nuclear changes are included (NIFTP)
• Papillae or nuclear pseudoinclusions are not allowed

Invasion (capsular or vascular) is a problem!

- it is a sign of malignancy
- can not be evaluated in cytological samples
- can not be excluded in “core biopsies”/ frozen sections
- can be difficult to evaluate in the surgical sample
- is not detected by any molecular biomarker



The introduction of NIFTP decreased the positive predictive value of 
cytology examination of fine-needle aspiration of thyroid nodules



Infiltrative follicular subtype PTC 

BRAF-like

Lymph node metastases/ local 
recurrence

Similar to classic PTC

Encapsulated follicular variant PTC with invasion

Minimally invasive

Angioinvasive

Widely invasive

RAS-like

Distant metastases

Similar to FTC

Well-differentiated, invasive, follicular patterned neoplasms with PTC-nuclei



Vascular invasion? Capsular invasion?
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Vascular invasion? Capsular invasion?



Vascular endotelial hyperplasia

CD31



CD31



CD31



Vascular invasion? Capsular invasion?
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Vascular invasion? Capsular invasion?



Vascular invasion? Capsular invasion?



PTC subtypes BRAF-like family of malignancies

Classic PTC

Tall-cell PTC

Hobnail PTC



The relevance of staging

• Papillary microcarcinoma is not a variant/subtype of PTC
• Subtyping small papillary carcinomas



Oncocytic tumours

• Oncocytic adenoma

• Oncocytic carcinoma

• Oncocytic papillary carcinoma

• Oncocytic poorly differentiated carcinoma

• Oncocytic medullary carcinoma Courtesy of Prof. Manuel Sobrinho Simões

SDHA



Oncocytic carcinoma

Histological patterns of locoregional recurrence in Hürthle cell carcinoma of the thyroid gland. Bishop JA, Wu G, Tufano RP, Westra WH. Thyroid 22:690, 2012 
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