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Overview
 128 unique diagnostic entities

 Subtypes (formerly called variants) included within the entity
 Instructions were quite meticulous and comprehensive
 Hierarchical classification (different from malignant 1st in 

4th ed.)

Hamartomas/reactive tumor-like

Benign tumors

Uncertain or Borderline tumors

Malignant tumors (low to high grade)
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Major changes
 Aggregated tumors affecting all anatomic sites into 

their own chapters to avoid 
redundancy/repetition/duplication
 Neuroendocrine neoplasms in non-endocrine organs
 Soft tissue lesions (mesenchymal and stroma tumors)
 Hematolymphoid proliferations and neoplasms
 Germ cell tumors
 Metastases to endocrine organs
 Genetic tumor syndromes (15 with endocrine organ 

lesions and/or tumor manifestations especially)
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https://tumourclassification.iarc.who.int/home
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BFF:  Best Features Forever

Virtual whole slide case for each 
diagnosis

All references link to PubMed ID 
number

Online version will have more images 
that were not published in the book
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Developmental abnormalities

 Thyroglossal duct cyst
 Other congenital thyroid abnormalities:
 Agenesis
 Hemiagenesis
 Ectopic 
 Hypoplasia
 Dyshormonogenetic (goiter)
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9
Thyroglossal duct cyst

10
Dyshormonogenetic goiter

11
Dyshormonogenetic goiter
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Follicular cell-derived Neoplasms 
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Multinodular hyperplasia

Multinodular hyperplasia refers to non-inflammatory and non-
malignant enlargement of the thyroid gland due to benign 
follicular cell proliferations.

Essential: 
 Follicular cell proliferations lacking invasive growth

 Lacking nuclear features of papillary thyroid carcinoma

 There is often an admixture of follicular and papillary growth 
patterns along with varying degrees of degenerative and reparative 
changes

14Multinodular hyperplasia
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Follicular adenoma with papillary architecture

A benign non-invasive encapsulated follicular-cell-derived neoplasm that is 
characterized by an intrafollicular papillary architecture, lacks nuclear 
features of papillary thyroid carcinoma, and is often associated with 
autonomous hyperfunction.
 Most patients have subclinical hyperthyroidism and present with a 

thyroid mass; however, 15-60% of patients present with symptoms of 
hyperthyroidism

 Essential:
 Encapsulated thyroid neoplasm
 Follicular epithelial cells with organized intrafollicular papillary 

architecture
 Sub-follicle formation
 Broad papillae with edematous cores 
 No nuclear atypia, capsular invasion and psammoma bodies

16Follicular adenoma with papillary architecture

17Follicular adenoma with papillary architecture

LT1

18Follicular adenoma with papillary architecture
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19Follicular adenoma with papillary architecture 20

Follicular cell-derived Neoplasms 

21NIFTP 22NIFTP

23Thyroid tumor of uncertain malignant potential 24Thyroid tumor of uncertain malignant potential
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25Thyroid tumor of uncertain malignant potential 26

27 28

29Hyalinizing trabecular adenoma

PAX8::GLIS1/3

30Hyalinizing trabecular adenoma

25 26
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31Hyalinizing trabecular adenoma 32TTF1 Thyroglobulin PAX8

33Ki-67 (MIB-1 antibody room temperature) 34

Follicular cell-derived Neoplasms 

35

Invasive Encapsulated 
Follicular Variant of Papillary carcinoma

Encapsulated follicular variant of papillary thyroid carcinoma 
(EFVPTC) is a malignant well-differentiated follicular cell-
derived neoplasm that is encapsulated, has an exclusive or 
almost exclusive follicular architecture, nuclear features of 
papillary thyroid carcinoma (PTC), and invasive growth.
Essential: 
 Capsular and/or vascular invasion
 Encapsulated tumors with an exclusive or almost exclusive follicular 

architecture
 Widely invasive FVPTC have grossly apparent invasive growth

 Nuclear features of PTC

36Invasive Encapsulated FVPTC 
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37Invasive Encapsulated FVPTC 38

Papillary thyroid carcinoma

Papillary thyroid carcinoma (PTC) is a malignant tumor of follicular cell derivation characterized by 
distinct nuclear features. PTC diagnosis requires either papillary or solid/trabecular architecture, or 
invasive growth in follicular-patterned tumors.
 Subtypes (variants)

Classical PTC
Encapsulated classical PTC
Infiltrative follicular variant PTC
Diffuse sclerosing PTC
Solid/trabecular PTC
Warthin-like PTC
Oncocytic PTCs
Clear cell PTC
Spindle cell PTC
PTC with fibromatosis/fasciitis-like/desmoid-type stroma
Tall cell PTC
Hobnail PTC
Columnar cell
Cribriform morular variant
Microcarcinoma

39
Microscopic papillary carcinoma

40

Sphere volume = 
𝟒

𝟑
πr³

Volume
r is 5µ=523

Volume
r is 10µ=4,188
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43 44

45 46
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49 50

Follicular cell-derived Neoplasms 

51Oncocytic follicular carcinoma 52Oncocytic follicular carcinoma

53Oncocytic follicular carcinoma

Deleterious complex I mtDNA mutations

54

Follicular cell-derived Neoplasms 
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Follicular-derived carcinoma, high grade

A neoplasm of thyroid follicular cells with high grade features as defined by 
mitotic count and tumor necrosis without anaplastic histology.

Either poorly differentiated or well-differentiated carcinomas
 Essential criteria: 

 Poorly differential thyroid carcinoma (PDTC)
 Solid/trabecular/insular pattern of growth in a tumour diagnosed as malignant based on 

invasive properties
 Absence of conventional papillary carcinoma nuclear alterations
 At least one of the following features: convoluted nuclei, mitotic count ≥ 3 per 2 mm2, tumor 

necrosis; no anaplastic features
 High Grade Differentiated Thyroid Carcinoma (HGDTC)

 Presence of ≥ 5 mitoses/2 mm2 OR tumor necrosis
 Retention of distinctive architectural and/or cytologic features of well-differentiated histotypes 

of carcinoma of follicular cells
 No anaplastic features

Endocr Pathol. 2020 Sep;31(3):283-290 (PMID 32445173); Endocr Pathol. 2023 Jun;34(2):234-246 (PMID 37195480)
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Diagnostic criteria for high grade follicular cell derived thyroid carcinomas

Poorly differentiated thyroid 
carcinoma (Turin proposal)

Feature

Solid/trabecular/insular 
growth required

Architectural pattern

Absence of nuclear 
features of papillary thyroid 
carcinoma (PTC) required

Nuclear features

At least one of the 
following three features:

Mitotic count ≥3/2 mm2

Tumor necrosis
Convoluted nuclei

Necrosis, mitosis and 
convoluted nuclei

NoneAnaplastic features

57

Staging of extrathyroidal extension: 
pT3b:  If seen macroscopically during grossing

and/or documented by the surgeon
58Poorly differentiated thyroid carcinoma

59Poorly differentiated thyroid carcinoma 60
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61 62

63Poorly differentiated thyroid carcinoma 64Poorly differentiated thyroid carcinoma

65Poorly differentiated thyroid carcinoma 66Poorly differentiated thyroid carcinoma
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67Poorly differentiated thyroid carcinoma 68Poorly differentiated thyroid carcinoma

69Poorly differentiated thyroid carcinoma 70Thyroglobulin in poorly differentiated thyroid carcinoma

71Poorly differentiated thyroid carcinoma 72

67 68
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73Poorly differentiated thyroid carcinoma 74Poorly differentiated thyroid carcinoma

75

Diagnostic criteria for high grade follicular cell derived thyroid carcinomas

High Grade Differentiated 
Thyroid carcinoma

Poorly differentiated thyroid 
carcinoma (Turin proposal)

Feature

Papillary, follicular, solidSolid/trabecular/insular 
growth required

Architectural pattern

AnyAbsence of nuclear 
features of papillary thyroid 
carcinoma (PTC) required

Nuclear features

At least one of two present:
Mitotic count ≥5/2 mm2

Tumor necrosis

At least one of the 
following three features:

Mitotic count ≥3/2 mm2

Tumor necrosis
Convoluted nuclei

Necrosis, mitosis and 
convoluted nuclei

NoneNoneAnaplastic features
76

Capsular invasion

HGDTC: Oncocytic FC

77

Vascular invasion

HGDTC: Oncocytic FC 78MIB (Dako, antigen retrieval)

Lymphatic invasion

HGDTC: Oncocytic FC
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Studies to help with lymphovascular 
invasion

 I NEVER use any IHC to document lymphovascular 
invasion
 CD34

 CD31

 FVIIIRAg

 ERG

 FLI1

 D2-40

 von Willebrand Factor

GLUT1

 VEGF-R

 PROX1/2

WT-1
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CD61 IHC

CD61-expressing platelets 
must be associated with 
intravascular tumor cells and 
fibrin; platelet clusters or 
linear array

Pure intravascular fibrin 
without tumor cells is a 
potential false positive

Head Neck Pathol. 2020 Jun;14(2):399-405 
PMID 31218593

CD61

81

Vascular invasion

HGDTC:  FC 82HGDTC:  PTC

83HGDTC:  PTC 84HGDTC:  PTC
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85HGDTC:  PTC 86HGDTC:  PTC

87HGDTC:  PTC 88HGDTC:  PTC

89HGDTC:  PTC 90HGDTC:  FC
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91HGDTC:  FC 92HGDTC: Oncocytic FC

93HGDTC: Oncocytic FC 94HGDTC: Oncocytic FC

95HGDTC: Oncocytic FC 96HGDTC: Oncocytic FC
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Common molecular alterations in high-grade 
non anaplastic follicular cell-derived carcinoma

PIK3CAPTENEIF1AXTP53TERTRAS
BRAF
V600E

Subtype

2%6%15%15%44%44%6%

Poorly 
differentiated 
thyroid 
carcinoma 
(PDTC)

3%0%3%3%39%6%81%

High grade 
differentiated
thyroid 
carcinoma 
(HGDTC)

98

Follicular cell-derived Neoplasms 

Squamous cell carcinoma is now 
a subtype of anaplastic

99Undifferentiated TC 100
Thyroglobulin

101TTF-1 102PAX8
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Salivary gland-type neoplasms

 Mucoepidermoid carcinoma (MEC) is a malignant neoplasm of salivary 
gland type characterized by mucous, intermediate and epidermoid 
(squamoid) tumour cells forming cystic and solid growth patterns. It is 
usually associated with MAML2 rearrangement

 Secretory carcinoma (SC) is a salivary gland-type carcinoma that is 
often composed of microcystic, tubular, and solid structures with 
abundant eosinophilic homogeneous or bubbly secretions.  It is usually 
characterized by a specific rearrangement of the ETV6 gene

104
Mucoepidermoid carcinoma

105
Mucoepidermoid carcinoma

106
Mucoepidermoid carcinoma: mucicarmine

107
Secretory carcinoma

108
Secretory carcinoma
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TTF1 S100 protein ETV6 FISH

Secretory carcinoma

110

Uncertain histogenesis

Sclerosing mucoepidermoid carcinoma with 
eosinophilia (SMECE) is a thyroid carcinoma 
composed of epidermoid and mucous cells in a 
background of marked stromal sclerosis with 
infiltration of eosinophils and lymphocytes
 May be of ultimobranchial body/solid cell nest 

origin, but no MAML2 or BRAF mutations

111
Sclerosing mucoepidermoid carcinoma with eosinophilia

112

Cribriform morular thyroid carcinoma

Cribriform morular thyroid carcinoma is a malignant thyroid tumor with a peculiar 
growth pattern secondary to constitutive activation of the WNT/β-catenin pathway that 
can occur with familial adenomatous polyposis or sporadically.
 In familial adenomatous polyposis (FAP) usually multifocal and/or bilateral; 

Solitary cases usually non-syndromic
 Essential:

 A well-circumscribed neoplasm, predominantly cribriform and morular (squamoid) 
areas

 Nuclear β-catenin and lacking colloid
 Desirable:

 Expression of TTF1, pancytokeratin, estrogen and progesterone receptors in 
cribriform (nonmorular) areas

 Expression of CD10, CDX2, CD5 and CK5 and negativity for TTF1, estrogen and 
progesterone receptors in morular areas

 Lack of consistent PAX8 and thyroglobulin in both areas

113 114
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117 118ß-Catenin

119TTF1 120CDX2
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121CK5
122

Thymic-type Tumors

 Thymoma family

SETTLE

Carcinoma with thymus like differentiation 
(CASTLE)

123
Thymoma

124
SETTLE

125
Thymic carcinoma CK19

126

Thymic Tumors in Thyroid Gland
Foll Den SarcMet NPCMet LCNECMedullaryAnaplasticHGFDCThymic CaMarkers

------+CD5

-+(≈33%)+(>70%)+(≈25%)-+/-+KIT (CD117)

---/+-+/--+p63, p40

-++++++Pan-cytokeratin

-----+-Thyroglobulin

----+/-+-PAX8 (m)a

--rare+---Calcitonin

--++--+/-Synaptophysin, 
chromogranin A

-++-+(≈80%)+/-+(≈78%)p53

+------CD21, CD35

-+-----EBERb

ITC, intrathyroid thymic carcinoma; HGFDC, high grade follicular-derived carcinoma (including poorly differentiated thyroid carcinoma); ATC, anaplastic thyroid carcinoma; MTC, medullary thyroid carcinoma; MLCNC, 
metastatic large cell neuroendocrine carcinoma; MNPC, metastatic nasopharyngeal carcinoma; FDCS, follicular dendritic cell sarcoma. aIntrathyroid thymic carcinomas and medullary thyroid carcinomas are negative for PAX8 
using monoclonal antibodies, but positivity has been reported with polyclonal antibodies in both tumors {30210064; 32594366; 31912298}. bIn situ hybridization.

121 122
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Embryonal tumors

Thyroblastoma is an embryonal high-grade thyroid 
neoplasm composed of primitive thyroid-like 
follicular cells surrounded by a primitive small cell 
component and mesenchymal stroma with variable 
differentiation
 Previously malignant thyroid teratoma
 Those tested have DICER1 variants

128
Thyroblastoma

129
Thyroblastoma

130
Thyroblastoma

131
SALL4

132
TTF1 Desmin
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Mesenchymal Tumors

134
Solitary fibrous tumor

135
Solitary fibrous tumor

136
STAT6

137

Hematolymphoid Tumors

138
Langerhans cell histiocytosis

133 134

135 136
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139
Langerhans cell histiocytosis

140

Germ Cell Tumors

141
Struma ovarii

142
Struma ovarii

143

Metastases

144
Metastatic renal cell carcinoma

139 140

141 142

143 144
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Metastatic lung adenocarcinoma

146

Genetic Tumor Syndromes

147

Hyperparathyroidism Jaw Tumor Syndrome

Hyperparathyroidism jaw tumor (HPTJT) syndrome is an autosomal 
dominant disorder caused by pathogenic germline sequence 
variants or deletions in CDC73 (chromosome 1q31.2). It is 
characterized predominantly by parathyroid adenoma and 
carcinoma, with a lower incidence of fibro-osseous jaw lesions.
 MIM number: 145001
 Parathyroid tumors are the only feature in majority; Jaw tumors

found in up to 20% of known carriers
 0.19% of unselected parathyroid tumors
 Parafibromin-deficient parathyroid tumors include a sheet-like 

(rather than acinar) growth pattern, eosinophilic cytoplasm, 
perinuclear cytoplasmic clearing, nuclear enlargement 
occasionally with multinucleation and a distinctive arborizing 
vasculature often with staghorn vessels

145 146
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