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What (and why) has changed in the fifth edition of 
the WHO Classification of Thyroid Tumours?

• It contains appropriate changes to nomenclature, grading and prognostication of thyroid
proliferations based on pathologic features and molecular profile.

• Several tumour entities have been renamed to stay congruent with underlying tumour biology.

• There is a focus on taxonomy, and cytogenesis forms the basis of framework for the new
classification, with histology and molecular features defining tumour types and subtypes.

• There is more importance to the integration of morphological and molecular characteristics of
the tumours.

What (and why) has changed in the fifth edition of the 
WHO Classification of Thyroid Tumours?

• The new classification focuses on naming and grading thyroid proliferations based on their 
features and molecular makeup. It is important to align these names with the actual biology of 
the tumours.

• Morphology and molecular traits are now used to define different types and subtypes of 
tumours. This helps create a framework for the new classification system.

• The classification includes changes in how we name, grade, and predict the outcomes of thyroid 
proliferations. 
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Developmental abnormalities
1. Thyroglossal duct cyst
2. Other congenital thyroid abnormalities

Follicular cell–derived neoplasms
1. Benign tumors
a. Thyroid follicular nodular disease
b. Follicular adenoma
c. Follicular adenoma with papillary architecture
d. Oncocytic adenoma of the thyroid
2. Low-risk neoplasms
a. Non-invasive follicular thyroid neoplasm with papillary-like nuclear features
b. Thyroid tumors of uncertain malignant potential
c. Hyalinizing trabecular tumor
3. Malignant neoplasms
a. Follicular thyroid carcinoma
b. Invasive encapsulated follicular variant papillary carcinoma
c. Papillary thyroid carcinoma
d. Oncocytic carcinoma of the thyroid
e. Follicular-derived carcinomas, high-grade
i. Differentiated high-grade thyroid carcinoma
ii. Poorly differentiated thyroid carcinoma
f. Anaplastic follicular cell–derived thyroid carcinoma
Thyroid C-cell–derived carcinoma
1. Medullary thyroid carcinoma
Mixed medullary and follicular cell–derived carcinomas
Salivary gland–type carcinomas of the thyroid
1. Mucoepidermoid carcinoma of the thyroid
2. Secretory carcinoma of salivary gland type
Thyroid tumors of uncertain histogenesis
1. Sclerosing mucoepidermoidcarcinoma with eosinophilia
2. Cribriform morular thyroid carcinoma
Thymic tumors within the thyroid
1. Thymoma family
2. Spindle epithelial tumor with thymus-like elements
3. Thymic carcinoma family
Embryonal thyroid neoplasms
1. Thyroblastoma

WHO classification scheme of thyroid tumours, 5th edition

Baloch et al. Endocrine Pathol 2022
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The WHO classification of follicular cell-derived thyroid neoplasms, 5th edition. 

Basolo et al. Endocrine 2023

• The term “FND” has been introduced by the WHO classification of 

thyroid neoplasms (5th ed)

• Spectrum of changes previously designated as:

 colloid nodule

hyperplastic nodule

adenomatous nodule

benign follicular nodule

Thyroid Follicular Nodular Disease (FND)
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• Different histological appearances.

• Some nodules are clonal: hyperplastic and neoplastic.

• “Adenomatous nodules” in patients with DICER1, PTEN and PTEN-

like syndromes are multiple follicular adenomas.

• The term FND avoids defining a lesion as hyperplastic, neoplastic 

or the contradictory term “adenomatous hyperplasia”.

Thyroid Follicular Nodular Disease (FND): Why?

• Benign, non invasive encapsulated follicular-cell derived neoplasm with well 

organized papillary structure lacking the nuclear features of PTC and often 

associated with autonomous hyperfunction.

• Unlike FA that harbour RAS mutation, these tumours are associated with activating 

TSHR mutations (70%) or GNAS mutations and/or EZH1 mutations.

• Can cause hyperthyroidism and are features of McCune-Albright syndrome and 

Carney complex.

• Caution in FNA: papilla are not diagnostic of PTC!

Follicular adenoma with papillary structure

• Benign, non invasive encapsulated follicular-cell derived 

neoplasm composed by>75% of oncocytic cells.

• The term “Hurthle cells” is discouraged because is a 

misnomer.

• These tumours have distinct genomic alterations in the 

mitochondrial genome (mtDNA) or in the related GRM19

gene and one third have copy number variations.

Oncocytic adenoma
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• Low-risk neoplasms are borderline tumours that are morphologically and clinically intermediate 

between benign and malignant tumours.

• They are characterized by an excellent prognosis but cannot be categorized as benign.

• These neoplasms have the potential to develop metastasis.

• They are classified in three types: non-invasive follicular thyroid neoplasms with papillary-like nuclear 

features (NIFTP), thyroid tumours of uncertain malignant potential (UMP) and hyalinizing trabecular 

tumor (HTT)

Low-risk neoplasms

• NIFTP is a well-demarcated or encapsulated and non-invasive 

neoplasm, completely follicular-patterned with PTC-related 

nuclear atypia lacking high-grade features (mitoses/necrosis).

• NIFTP are RAS-driven or exhibit BRAF 601 mutations. A subset 

of NIFTP may harbor gene fusions (THADA gene or 

PAX8::PPARG). BRAF 600 mutation is criteria of exclusion.

• NIFTP can be applied in sub-centimeter lesions and oncocytic

lesions (>75%)

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

BRAF-like 
genetic 
alterations

RAS-like 
genetic 
alterations
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• Tumours of UMP are defined as “well-differentiated thyroid tumours

with follicular architecture that are encapsulated or unencapsulated, but

well-circumscribed, in which invasion remains questionable after

thorough sampling and exhaustive examination.

• They are divided in two groups: FT-UMP that lacks PTC-like nuclear

features and WDT-UMP that has more or less pronounced nuclear features

of PTC. They are RAS-driven lesions. Presence of TERT mut can be a

predictor of metastatic disease (Hysek et al. Cancers 2019)

• A single focus of invasion disqualify these diagnosis.

Thyroid Tumours of Uncertain Malignant 
Potential (UMP)

The girl with no face
Lia Kimura

• HTT is a well-demarcated nodule with PTC-like nuclear changes,

trabecular architecture and a peculiar prominent

intratrabecular hyaline material.

• HTT has specific GLIS fusions: PAX8::GLIS1 and PAX8::GLIS3.

• Metastases associated with HTT have only reported in single,

historic cases and never in a HTT with a verified GLIS fusion.

• HTT diagnosis can be confirmed by a peculiar membrane

staining of MIB1 clone tested at room temperature.

Hyalinizing Trabecular Tumour (HTT)

Baloch et al. Endocrine Pathol 2022

Baloch et al. Endocrine Pathol 2022

Low-risk neoplasms

Thyroid lobectomy with clinical and radiological surveillance is the treatment of choice. Radioiodine therapy after 

complete surgery should be avoided. UMP tumours require more close follow-up.
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• FVPTC is an invasive tumour with follicular architecture and PTC-like nuclear 

changes.

• They are divided in two variants: infiltrative (BRAF-driven tumours with 

nuclear atypia and invasion of the surrounding thyroid parenchyma and 

lymphatic vessels) and encapsulated (RAS-driven with a similar capsular or 

vascular invasion of FTC - in fact the only difference with FTC is the nuclei!).

• Similar to FTC, FVPTC also exhibit a correlation between the extend of 

invasion and prognosis: minimally invasive (tumour capsular invasion only), 

angioinvasive (blood vessels) and widely invasive.

Follicular Variant PTC (FVPTC)

Baloch et al. Endocrine Pathol 2022

Well-Differentiated Thyroid Carcinoma

Basolo et al. Endocrine 2023

• Papillary growth or invasion was added to the definition of PTC.

• BRAF V600E is the most common molecular alteration in classic PTC and its 

subtypes with papillary growth pattern and infiltrative tumours with follicular 

architecture.

• Encapsulated FVPTC is a RAS-like lesion and should not be classified in the same 

group as PTC.

• The term “variant” has been replaced by subtype to be consistent with other WHO 

tumour classifications and avoid confusion with the molecular term “genetic 

variant”.

• Microcarcinoma should not be considered as a distinct subtype.

Papillary Thyroid Carcinoma (PTC)

Baloch et al. Endocrine Pathol 2022
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Baloch et al. Endocrine Pathol 2022

PTC - Subtypes

• Invasive malignant tumour composed of at least 75% oncocytic cells in which 

the nuclear features of PTC and high grade features are absent.

• Oncocytic cells have abundant granular eosinophilic cytoplasm secondary to a 

marked accumulation of dysfunctional mitochondria.

• Mean age at diagnosis is 60 years (10 ys later patients with FTC), distant 

metastasis are seen in 15-27% of patients and due to decrease efficacy of 

radioactive iodine with OCA compared with FTC, treating OCA is currently 

more difficult once there is disease recurrence.

Oncocytic Thyroid Carcinoma

Baloch et al. Endocrine Pathol 2022

High-grade Follicular Derived Thyroid Carcinoma
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High-grade Follicular Derived Thyroid Carcinoma

Baloch et al. Endocrine Pathol 2022

Diagnostic Criteria for HGFDTC

Baloch et al. Endocrine Pathol 2022

• ATC is the most aggressive thyroid malignancy. It is characterized by the loss of 

differentiation, mainly with epithelioid and spindle cell areas.

• Squamous cell carcinomas are considered now as morphologic pattern of ATC. 

These tumours harbour BRAF p.V600 mutations and exhibit TTF1 and PAX8 

immunoexpression.

• The new classification also encourage routine use of BRAF p.V600 studies in all 

patients with ATC given the potential benefit of BRAF and MEK inhibitor therapies.

Baloch et al. Endocrine Pathol 2022

Anaplastic Thyroid Carcinoma
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MOLECULAR BIOMARKERS OF TUMOUR 
PROGRESSION OR ADVERSE BIOLOGY IN 

FOLLCULAR-CELL DERIVED THYROID CARCINOMAS

WHO classification scheme of thyroid tumours, 5th edition
Developmental abnormalities
1. Thyroglossal duct cyst
2. Other congenital thyroid abnormalities
Follicular cell–derived neoplasms
1. Benign tumors
a. Thyroid follicular nodular disease
b. Follicular adenoma
c. Follicular adenoma with papillary architecture
d. Oncocytic adenoma of the thyroid
2. Low-risk neoplasms
a. Non-invasive follicular thyroid neoplasm with papillary-like nuclear features
b. Thyroid tumors of uncertain malignant potential
c. Hyalinizing trabecular tumor
3. Malignant neoplasms
a. Follicular thyroid carcinoma
b. Invasive encapsulated follicular variant papillary carcinoma
c. Papillary thyroid carcinoma
d. Oncocytic carcinoma of the thyroid
e. Follicular-derived carcinomas, high-grade
i. Differentiated high-grade thyroid carcinoma
ii. Poorly differentiated thyroid carcinoma
f. Anaplastic follicular cell–derived thyroid carcinoma

Thyroid C-cell–derived carcinoma
1. Medullary thyroid carcinoma
Mixed medullary and follicular cell–derived carcinomas
Salivary gland–type carcinomas of the thyroid
1. Mucoepidermoid carcinoma of the thyroid
2. Secretory carcinoma of salivary gland type
Thyroid tumors of uncertain histogenesis
1. Sclerosing mucoepidermoid carcinoma with eosinophilia
2. Cribriform morular thyroid carcinoma
Thymic tumors within the thyroid
1. Thymoma family
2. Spindle epithelial tumor with thymus-like elements
3. Thymic carcinoma family
Embryonal thyroid neoplasms
1. Thyroblastoma

Baloch et al. Endocrine Pathol 2022

• The most important update for MTC in the new WHO edition is the 

introduction of a grading scheme.

• High grade tumours have at least one of the following features: tumour 

necrosis, mitotic count ≥ 5 per 2 mm2, and or Ki-67 ≥ 5%.

• 25% of MTC has high-grade features, they can be focal, and are associated 

with locoregional recurrence, distant metastasis and survival. 

Medullary Thyroid Carcinoma

Baloch et al. Endocrine Pathol 2022
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WHO classification scheme of thyroid tumours, 5th edition
Developmental abnormalities
1. Thyroglossal duct cyst
2. Other congenital thyroid abnormalities
Follicular cell–derived neoplasms
1. Benign tumors
a. Thyroid follicular nodular disease
b. Follicular adenoma
c. Follicular adenoma with papillary architecture
d. Oncocytic adenoma of the thyroid
2. Low-risk neoplasms
a. Non-invasive follicular thyroid neoplasm with papillary-like nuclear features
b. Thyroid tumors of uncertain malignant potential
c. Hyalinizing trabecular tumor
3. Malignant neoplasms
a. Follicular thyroid carcinoma
b. Invasive encapsulated follicular variant papillary carcinoma
c. Papillary thyroid carcinoma
d. Oncocytic carcinoma of the thyroid
e. Follicular-derived carcinomas, high-grade
i. Differentiated high-grade thyroid carcinoma
ii. Poorly differentiated thyroid carcinoma
f. Anaplastic follicular cell–derived thyroid carcinoma
Thyroid C-cell–derived carcinoma
1. Medullary thyroid carcinoma
Mixed medullary and follicular cell–derived carcinomas

Salivary gland–type carcinomas of the thyroid
1. Mucoepidermoid carcinoma of the thyroid
2. Secretory carcinoma of salivary gland type
Thyroid tumors of uncertain histogenesis
1. Sclerosing mucoepidermoid carcinoma with eosinophilia
2. Cribriform morular thyroid carcinoma

Thymic tumors within the thyroid
1. Thymoma family
2. Spindle epithelial tumor with thymus-like elements
3. Thymic carcinoma family
Embryonal thyroid neoplasms
1. Thyroblastoma Baloch et al. Endocrine Pathol 2022

Salivary gland-type neoplasms and intrathyroidal 
thymic tumours

Mucoepidermoid carcinoma Secretory carcinoma Thymic tumours

• Mucinous, intermediate and squamous cells 
arranged in solid an cystic growth

• P63 and CK5 positive, sometimes TTF1,PAX8 
and TG positive.

• MALM2 rearrangement rare.
• Indolent behaviour and favourable outcome

• Eosinophilic cells with vacuolated cytoplasm.
• GATA3, S100 positive, negative for TTF1 and TG 

positive, sometimes PAX8 positive.
• ETV6::NTRK3 fusions always present.
• More aggressive clinical outcome.

Baloch et al. Endocrine Pathol 2022

• Derived from ectopic thymus or embryologic 
remnants.

• Thymoma, SETTLE and intrathyroid thymic 
carcinoma. 

• CASTLE and lymphoepithelioma-like 
carcinoma are no longer recommended 
terminology.

WHO classification scheme of thyroid tumours, 5th edition
Developmental abnormalities
1. Thyroglossal duct cyst
2. Other congenital thyroid abnormalities
Follicular cell–derived neoplasms
1. Benign tumors
a. Thyroid follicular nodular disease
b. Follicular adenoma
c. Follicular adenoma with papillary architecture
d. Oncocytic adenoma of the thyroid
2. Low-risk neoplasms
a. Non-invasive follicular thyroid neoplasm with papillary-like nuclear features
b. Thyroid tumors of uncertain malignant potential
c. Hyalinizing trabecular tumor
3. Malignant neoplasms
a. Follicular thyroid carcinoma
b. Invasive encapsulated follicular variant papillary carcinoma
c. Papillary thyroid carcinoma
d. Oncocytic carcinoma of the thyroid
e. Follicular-derived carcinomas, high-grade
i. Differentiated high-grade thyroid carcinoma
ii. Poorly differentiated thyroid carcinoma
f. Anaplastic follicular cell–derived thyroid carcinoma
Thyroid C-cell–derived carcinoma
1. Medullary thyroid carcinoma
Mixed medullary and follicular cell–derived carcinomas
Salivary gland–type carcinomas of the thyroid
1. Mucoepidermoid carcinoma of the thyroid
2. Secretory carcinoma of salivary gland type

Thyroid tumors of uncertain histogenesis
1. Sclerosing mucoepidermoid carcinoma with 
eosinophilia
2. Cribriform morular thyroid carcinoma
Thymic tumors within the thyroid
1. Thymoma family
2. Spindle epithelial tumor with thymus-like elements
3. Thymic carcinoma family
Embryonal thyroid neoplasms
1. Thyroblastoma Baloch et al. Endocrine Pathol 2022
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Thyroid tumours of uncertain histogenesis

Cribriform-morular thyroid carcinoma Sclerosing mucoepidermoid carcinoma with eosinophilia 

• No more consider a subtype of PTC
• The hallmark is expression of beta-catenin.
• Negative for TG/PAX8, TTF1 in cribriform areas
• ER,PR aberrant expression
• Alterations in the Wnt/beta-catenin pathway

• Morphology of MEC associated with infiltration of lymphocytes and eosinophils.
• Background of CLT and association with PTC.
• TG/PAX8 negative and TTF1+50% of cases
• Absence of MAML2 translocation.
• No mutations or translocations associated with follicular-derived tumours.
• Due p63 positivity, some hypothesis of origin from solid cell nests or squamous 

metaplasia
Baloch et al. Endocrine Pathol 2022

5th Edition of WHO Classification of Thyroid Tumours
Highlights

• The term “FND” has been introduced and cover different entities.

• NIFTP can be applied in sub-centimeter lesions and oncocytic lesions.

• Presence of TERT mut can be a predictor of aggressive disease in UMP tumours.

• HTT has specific GLIS fusions.

• BRAF V600E mut is a criteria of exclusion of low-risk neoplasms.

• Microcarcinoma is not a distinct subtype of PTC.

5th Edition of WHO Classification of Thyroid Tumours
Highlights

• Encapsulate invasive FV-PTC is a RAS driven lesion and is related to FTC.

• DHGTC: mitotic count ≥ 5 per 2 mm2 and or necrosis.

• SCC of thyroid is considered a morphologic features of ATC.

• Recommended use of BRAF V600E studies in all patients with ATC.

• Grading scheme in MTC: necrosis, mitotic count ≥ 5 per 2 mm2, and or Ki-67 ≥ 5%. .

• CMTC is not consider a subtype of PTC.
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5th Edition of WHO Classification of Thyroid Tumours
Conclusions

• The new classification introduces several novelties, some of which require a more 
accurate histological and molecular characterization of the tumours.

• The introduction of histopathological tumor grading is likely to improve the risk 
stratification of patients.

• The new classification serves as a ground for future iterations which will incorporate 
more molecular data to provide a robust scheme for classifying thyroid neoplasms.

• The overall clinical impact of the new classification must be monitored in the next years.

5th Edition of WHO Classification of Thyroid Tumours

The present is an exciting time for the field of endocrine pathology

“The traditional paradigm for diagnosis and classifying thyroid tumors based purely on 
morphologic features are now enriched by thorough understanding of management-
centric histologic features (low vs high grade), immunohistochemical and molecular 

characterization”.


