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Subtypes of epithelial 
ovarian carcinomas;

üHigh-grade serous (HGSC; 70 to 80 
percent)

üEndometrioid (10 percent) 

üClear cell (CCCO; ~10 percent) 

üMucinous (3 percent)

üLow-grade serous (LGSC; <5 percent)
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Clear cell carcinoma of ovary (CCCO) 

ÅSecond most common histologic subtype after high grade serous 
carsinoma 

ÅThe incidence of CCCOis different by ethnicity

ÅIncidencerates were 4.8% in whites, 3.1% in blacks, and 11.1% in 
Asians 

ÅMost commonly in perimenopausal women in their late 40s or 50s

ÅEndometriosis was associated with increased risk of ovarian cancer 
especially with endometrioid and clear cell histologic type

ÅThromboembolic events (independent prognostic factor??)

ÅHypercalsemia 
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Gross and microscopic 
pathology 

× -A large mass with an average size of 15 cm

- A thick-walled uni or multilocular cyst with yellowish

- Fleshynodules protruding into the lumen of the cyst

- Watery, mucinous or ōǊƻǿƴƛǎƘ ΨΨchocolatecoloredΩΩ 
fluid with in the cyst

× -Different architecture,characterized by papillary 
structures,

- Solid components with desmoplastic and hyalinized 
stroma and high-grade nuclear atypia

-Hobnail cells 
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Immunohistochemistry

ÅNegativefor estrogen/ progesterone receptor and Wilms tumor 
suppressor 1 (WT1)

ÅCK7 (+)   and CK20 (-)

ÅTypically express
Åhypoxia-induciblefactor 1 h (HIF-1 h )

Åglypican-3

Åhepatocytenuclear factor 1- (̡HNF-1 )̡

ÅHNF-1ʲ : sensitive and specific marker ofCCCO (~82-100 %) 
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Molecular biology

ÅUsuallynegativefor p53, BRCA1, and BRCA2 mutations

ÅPositive for ARID1Aand PIK3CAmutations
Å(although p53, KRAS and PTEN mutations are frequently observed in ovarian cancers in general)

ÅARID1Amutations are seen in 40% to 60% of CCCO; but not in HGS carsinomas.

ÅLynch sendrome is associated with CCCO
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ü 179 patient, in the period from 2005 to 2013.

ü The CCCO patients were divided into 3 groups:

Å Patients with concomitant ovarian endometriosis (n = 46),

Å CCCO with pelvic endometriosis including the 46 CCCO patients with concomitant ovarian 
endometriosis (n = 80),

Å Patients with no concomitant endometriosis(n=95).
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ü A significantly higher proportion 
of patients with ovarian 
endometriosis had pure CCCOs 
(97.8% vs 82.1%; P = 0.001) as 
compared with patients without 
endometriosis.

ü Overall survival was poorer 
among CCCO patients with 
concomitant ovarian 
endometriosis.
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Prognostic factors

ÅAge

ÅTumor diameter

ÅTumor origin (of endometriosis or not)

ÅResidualdisease

ÅLymphnodestatus

ÅStage

ÅOptimalcytoreduction

ÅChemotherapy cycles and sensitivity
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Prognosis 

ÅUp to 60% of the patients with CCCO receive their diagnosis in stage I 

ÅPoor prognosis

ÅIn StageI disease, clear cell cancer recurs morefrequently, upto 50% 
of the cases,with a 5-year survival varying from 50% to 73%

ÅIn advanced disease, it has been reported that the activity of 
chemotherapy is lower in this cancer hystotypes.

11



ü 28118 incident epithelial ovarian cancer cases diagnosed in 2004ς2014

ü With in two years after diagnosis, localized/regional-stage carcinosarcoma and
distant-stage mucinous, clear cell, and carcinosarcoma had a higher risk of mortality 
compared with high-grade serous, with the most pronounced association for 
localized/regional carcinosarcoma and distant-stage mucinous.

ü Both localized/regional and distant-stage low-grade serous and endometrioid 
carcinomas had the most favorable outcomes. 

12



Figure 1. Kaplan-Meier survival curves of invasive epithelial ovarian cancer survival by stage and histotype, 2004ï2014, SEER 18
registries. A) Localized and regionalstage disease. B) Distant-stage disease. Malignant Brenner tumors were excluded due to small 
sample size 13



Primary treatment 

VThe standard surgical treatment is the same as for other epithelial 
ovarian cancers;

-Hysterectomy

-Bilateral salpingo-oophorectomy

-Omentectomy

-Pelvic and paraaortic lymphadenectomy

-Cytoreductive surgery 

VCytoreductive surgery should be performed for patients with stage II, 
III, IV
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ÅLymphadenectomy has been shown to improve survival 

ÅThe staging system for high grade serous ovarian and primary 
peritoneal cancer is also used for CCCO.

ÅFertilityςsparingsurgery is not recommended for stage IA to C clear 
cell carcinomas. 
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ESGO- Ovarian Cancer Surgery Guidelines
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üMulticenter Italian Trials in Ovarian Cancer (MITO)

ü 9 retrospective studies, in Italy, in the years 1991-2007

ü A total of 240 patient with ovarian cancer (hystological subtypes;  pure clear cell: 62.9%, 
mixed: 34.5%)

ü 45% of patient had stage I disease 

ü Lymphadenectomy was performed in 47.9% of the patient
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