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Ovarian tumours
(Tumours involving the ovary)

 Cell of origin Type Proportion (%) 

Primary    
Epithelial Not entirely clear. The different 

histological types have different 
origins and arise through 

different molecular pathways  

High-grade serous 
Low-grade serous 
Endometrioid/clear cell 

Seromucinous 
Mucinous 
Brenner 
Carcinosarcoma 
Undifferentiated 

65–70 

Germ cell tumours Germ cells Teratoma 15–20 
Dysgerminoma 
Yolk sac tumour 

Embryonal carcinoma 

Sex cord/stromal tu-
mours 

Ovarian sex cords and stroma Granulosa cell tumours 5–10 
Thecoma/fibroma 

Sertoli–Leydig tumours 

Miscellaneous Various e.g. Lymphoma  

Secondary    

Metastases - - 5-10 

 



Circumscribed Smooth-
surfaced Cystic Tumour

Disseminated Intra-
abdominal Disease

Ovarian
Metastasis

Clinical Patterns of Disease



Vaughan et al Nat Rev Cancer 2011; 11: 719-725
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Ovarian Epithelial Tumours
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Ovarian Epithelial Tumours – Current Position

Origin Fallopian Tube Endometriosis Unclear
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Carcinosarcoma / undifferentiated carcinoma



Kurman and Shih Hum Pathol 2011; 42: 918-931



Diagnostic Biomarkers

Am J Surg Pathol 2010; 34: 984-993



Ovarian Carcinoma Phenotypes

• High grade serous carcinoma – PAX8 positive, WT1 positive, p53 mutant (most 
commonly diffuse or null)

• Low grade serous carcinoma – PAX8 positive, WT1 positive, p53 wild type

• Endometrioid carcinoma – PAX8 positive, WT1 negative, ER/PR positive
– Includes seromucinous carcinoma (WHO 2020)

• Clear cell carcinoma – PAX8 positive, WT1 negative, p53 wild type, ER/PR 
negative, napsin A positive, HNF1b positive

• Mucinous carcinoma (excludes endometrioid carcinoma with mucinous 
differentiation)
– Intestinal type carcinoma – PAX8 negative, WT1 negative, p53 variable, ER/PR negative
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Genomic Features of High-grade Serous Ovarian Carcinoma

Courtesy of Robb Hollis



BRCA Mutant Ovarian Carcinoma - “BRCAness”

• Superior survival • Superior response rate to 
multiple lines of platinum 
and prolonged platinum-
free interval

• Sensitivity to PARP 
inhibitors

Ben David Y et al. J Clin Oncol 2002;20:463-6.
Tan DS et al. J Clin Oncol 2008;26:5530-6. 
Ledermann J et al. Lancet Oncol 2014;15:852-61.
Moore et al. N Engl J Med 2018; 379: 2495-2505
DiSilvestro et al. J Clin Oncol 2022; doi 10.1200/JCO.22.01549
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Low-grade Serous Carcinoma









p53



Low-grade Serous Carcinoma

• MAP kinase pathway and related 
mutations are common

• KRAS, BRAF, NRAS
• Others

• Pathway mutation may predict 
behaviour

• Evidence for efficacy of MEK 
inhibitor trametinib in recurrent 
disease - Gershenson et al, Lancet 
2022; 399: 541-543

Unpublished
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Ovarian Epithelial Tumours – Endometrioid Carcinoma

Origin Fallopian Tube Endometriosis Unclear
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Endometrioid Carcinoma

• Associated with endometriosis and endometrioid hyperplasia

• Also associated with Lynch syndrome

• Borderline endometrioid tumours

– Borderline adenofibroma

– Atypical hyperplasia in endometriosis

• Synchronous endometrial endometrioid carcinoma may be 
present





ER

CA125WT1

VIM



Unsupervised clustering of endometrioid ovarian carcinomas by patterns of mutation

Hollis et al, Nat Commun 2020; 11: 4995



Genomic characterisation of endometrioid ovarian carcinomas

Hollis et al, Nat Commun 2020; 11: 4995



Genomic characterisation of endometrioid ovarian carcinomas

Hollis et al, Nat Commun 2020; 11: 4995



Genomic subtypes of endometrioid ovarian carcinoma demonstrate distinct 
clinical behaviour

Hollis et al, Nat Commun 2020; 11: 4995



Hormone receptor expression across genomic subtypes of endometrioid ovarian carcinoma

Hollis et al, npj Precision Oncology 2021; 5: 47



Clinical outcome of endometrioid ovarian carcinoma cases defined by combined 
PR-based subtyping and TP53 mutation status

Hollis et al, npj Precision Oncology 2021; 5: 47



Synchronous Ovarian and Endometrial Carcinomas

• If either is non-endometrioid, consider as separate tumours

• If both endometrioid:

– Most are clonally related

– Have good prognosis and should be managed as two independent 
primary tumours if:

• No more than superficial myometrial invasion

• No lymphovascular invasion

• Low grade endometrioid morphology

• Absence of metastases elsewhere

• Both tumours limited to the organ (stage ‘IA’)

Concin N et al. Int J Gynecol Cancer 2021; 31, 12–39
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• Differential diagnosis

– High-grade serous carcinoma with clear cells

– Low grade serous carcinoma (when papillary)

– Endometrioid carcinoma with secretory change or squamous 
differentiation

• Straightforward when classical

• Diagnosis supported by immunoprofile

– WT1 negative, p53 wild type (around 5% aberrant), ER/PR negative

– Napsin A, HNF1b positive

Clear Cell Carcinoma



Clear Cell Carcinoma

WT1

p53

ER

Napsin A HNF1b



Preliminary, unpublished

Mutational Profile of Clear Cell Carcinoma

ARID1A, PIK3CA common

TP53, CTNNB1 uncommon



Clear Cell Carcinoma

• Low stage disease has a good outcome

• High stage disease has a poor outcome

Colombo N et al. Ann Oncol 2019; 30: 672–705. 
Iida Y et al. Int J Gynecol Cancer 2021; 31: 605–616
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Mucinous carcinoma

Am J Surg Pathol 2017; 41: 685-695 Histopathology 2020; 76: 76-92

• Seromucinous carcinoma

– Associated with endometriosis

– Deleted from WHO 2020 as now 
considered a variant of 
endometrioid carcinoma

– Supported by immunoprofile:

• PAX8, ER/PR, CA125 positive; p53 wild 
type; WT1 negative

• Mucinous carcinoma of intestinal 
type

– Immunoprofile reflects intestinal 
differentiation

– PAX8, ER/PR, WT1 negative, 
cytokeratin profile variable

– HER2 testing may be of value
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Ovarian Epithelial Tumours

Origin Fallopian Tube Endometriosis Unclear
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Mixed Tumours

• Improved recognition of types has virtually abolished 
mixed epithelial tumours

– 15 of 871 cases reviewed (1.7%)

• 22 cases thought to be mixed were investigated further 
by molecular testing 

• Only 13 true mixed tumours when molecular data 
incorporated

Mackenzie et al Am J Surg Pathol 2015; 39: 1548-1557
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Carcinosarcoma

• Not just high-grade serous carcinoma 
with a sarcomatous component

• Associated with poorer outcome than 
high-grade serous carcinoma, 
independent of epithelial type

• Can molecular features help to 
predict more aggressive behaviour in 
endometrioid and high-grade serous 
carcinomas?

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



Carcinosarcoma

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



Carcinosarcoma vs High-Grade Serous Carcinoma

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



• Characterised by SMARCA4 mutation (almost all cases) leading to loss of expression of 

BRG1

• Immunohistochemistry for BRG1 and INI1 (SMARCB1) aids diagnosis

• Germline mutation is present in a significant proportion of patients

• Loss of BRM (SMARCA2) may also be useful

• Specificity not as high as initially reported

Small cell carcinoma, hypercalcaemic type



BRG1 Loss in Small Cell Carcinoma, Hypercalcaemic Type

Foulkes et al J Pathol 2014; 233: 209 - 214



Dedifferentiated / undifferentiated Carcinoma



Mesonephric-like Adenocarcinoma

• Resemble cervical mesonephric carcinoma morphologically

• Likely Müllerian derivation as associated with endometriosis and other 
Müllerian tumours

• No squamous or mucinous differentiation, unlike endometrioid 
carcinoma

• Typically GATA3 and TTF1 positive

• ER/PR negative, WT1 negative, PAX8/CK7 positive

• KRAS hotspot mutations in almost all, NRAS mutations in the rest.

• Concurrent PIK3CA mutations in approximately 40% of KRAS-mutant 
MLA, but not in those with NRAS mutations

Bennett JA, Oliva E. Histopathology 2022; 81: 280-296



Future Directions

• Improved accuracy of 
primary diagnosis

• Improved stratification 
within tumour types for 
therapy

• Development of novel 
therapies based on 
improved understanding 
of tumour type and 
stratification




