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ÅPathogenesis of Ovarian Carcinoma 
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ÅHistology and Grade 

ÅPrevention 

 

 

 

 



Pathogenesis and clinical 

implications 

ÅMost ovarian carcinomas present at an 

advanced stage and survival is poor. 

 

ÅSurvival for stage I tumors is reported to 

be greater than 90% 

 

ÅAccordingly a great effort has been made 

to detect ovarian cancer when it is stage I 



Pathogenesis and clinical 

implications 

ÅSo far this effort, using CA 125 as a tumor 

marker and vaginal ultrasound, has been 

unsuccessful 

 

ÅCan something be done to improve this?  



 Dualistic Model 

Clinical Features 

ÅSurface epithelial tumors are divided 

into two groups - Type I and Type II 

ÅType I carcinomas are indolent and 
present as stage I tumors 

ÅType II carcinomas are rapidly growing, 
aggressive tumors and  present in 
advanced stage  



Dualistic Model 

Histopathology  

 

ÅHG serous 

ÅHG endometrioid 

ÅMMMT (carcinosarcoma) 

ÅUndifferentiated 

ÅLG (micropap) serous 

ÅLG endometrioid 

ÅMucinous 

ÅClear cell 

ÅMalignant Brenner 

     Type I 

Carcinomas 

Type II 

Carcinomas 

Shih and Kurman 

Am J Pathol 164:1511, 2004 



Dualistic Model Gross Features 

Clear Cell Carcinoma Mucinous Carcinoma 

HG Serous  Carcinoma Endometrioid Carcinoma 

Type II Type I Type Iz 

Type I Type I 



Type I 

LG Serous Mucinous 

Endometrioid Clear Cell 

Morphologically Heterogeneous 



Type II 

HG Serous 

HG Serous 

HG Serous 

HG Endometrioid 

Morphologically Homogeneous 



Dualistic Model 

Pathogenesis 

ÅType I tumors  

ïDevelop from well established precursor 

lesions  

ÅAtypical proliferative (borderline) tumors 

ÅEndometriosis 

ÅType II tumors 

ïPrecursor  not  identified 





Low-grade serous CA High-grade serous CA 







Low-grade serous carcinoma             High-grade serous carcinoma

        Dual Pathways of Serous Carcinogenesis                          Early Events 

                                  

KRAS/BRAF or ERBB2  

             Mutation 

        TP53 

    Mutation 

Type I pathway  Type II pathway  

Not a progression from well to poorly differentiated 



What is the Pathogenesis of Low grade   

Carcinoma? 



Serous Cystadenoma Containing a  

Small Atypical Proliferative Serous Tumor (APST) 



Mutation of KRAS and BRAF Precede the 

Development of APSTs 

Serous cystadenoma 

adjacent to APST 

 

BRAF mutation  

Codon 599, T1796A 

APST in Serous 
cystadenoma  

 

BRAF mutation  

Codon 599, T1796A 





Proposed Progression Model of  

Endometrioid Adenocarcinoma  

 

Endometriosis 
Atypical  

Endometriosis 

Borderline 

Endometrioid 

 Tumor  

Low-grade 

Endometrioid  

Adenocarcinoma 

Genetic Alterations:   ARID1A ï 30% 

   PTEN ï 15-20% 

                                       CTNNB1 (b-catenin) -  15-40% 

   Microsatellite Instability 

    

Courtesy Kathy Cho 



What is the Origin of High grade Serous 

Carcinoma? 



 

Cancer. 2010 Sep 3 



     Kaplan-Meier survival curve demonstrating the survival 
difference between type I and type II tumors (P>.0001).  



 

Ali-Fehmi et al. Cancer. 2010 Sep 3 



A ñClassificationò of Ovarian Carcinoma 

Based on Clinical, Pathologic, and 

Molecular Features 

Type I  

ÅLow grade serous 

carcinoma 

ÅMucinous carcinoma 

ÅEndometrioid carcinoma 

ÅClear cell carcinoma 

ÅMalignant Brenner tumor 

Type II 

ÅHigh-grade serous 

carcinoma 

ÅMMMT 

(carcinosarcoma) 



The Fallopian Phenomenon 



Origin of HG Serous CA 

ïAmong women with pelvic (ovarian) HG 

serous CA (not with a genetic predisposition) 

48% had tubal intraepithelial carcinomas  
» Kindelberger DW et al. AJSP 2007;31:161-169 

ïSimilar study ï 61% with TICs 
» Pryzbycin CG, et al. AJSP 2010;34:1407-1416 

ïConclusion - HG sporadic pelvic (ovarian) HG 

serous CA are probably derived from serous 

tubal intraepithelial carcinomas (STICs) 

 

 

 



Serous Tubal Intraepithelial 

Carcinoma 

p53 

Ki-67 



Serous Tubal Intraepithelial Carcinoma (STIC) 

STIC p53 Ki-67 

Courtesy Pat Shaw 



P53 signature 

ÅP53 positive normal mucosa 

ÅCoexist with TIC and ovarian carcinoma 

ÅLocation: fimbria  

ÅInvolving secretory cells 



Crum et al. Clin Med Res. 2007 Mar;5(1):35-44. 

P53 Signature  



Lee et al J Pathol 2007; 211: 26ï35 



Proposed Development of  Serous 

Carcinoma from Normal Tubal 

Epithelium 



Tube and Ovary at 

Ovulation 



Formation of Cortical Inclusion Cyst 

(CIC) 

CIC develops 

from implanted  tubal 

 epithelium not surface OSE 

Implantation of tubal  

epithelium on 

peritoneal surfaces may also 

account for endosalpingiosis 



HG 

SBT 

LG 

inclusion 

cyst 

TP53 

Proposed Development of LG and HG Serous Carcinoma 

From tubal epithelium 

LG Serous CA 

KRAS/BRAF mutation 

HG Serous CA 

TP53 mutation 

Kurman RJ, Shih I-M 

Am J Surg Pathol 2010;34:433-43 



Type I Type II 

Crum et al. Clin Med Res. 2007 Mar;5(1):35-44. 



Histology 



Rationale for ñhistotypingò 

ÅDistinct disease entities 

ÅDiagnostic criteria for carcinoma 

ÅCarcinoma grading 

ÅPersonal and family cancer risk 

ÅTherapeutic relevance 

 



WHO classification 

 ï Serous  

 ï Mucinous 

 ï Endometrioid 

 ï Clear cell 

 ï Transitional  

 ï Squamous 

 ï Mixed epithelial 

 ï Undifferentiated 

 



Take Home Message 

ÅDistinct disease entities 

ÅDiagnostic criteria for carcinoma 

ÅCarcinoma grading 

ÅPersonal and family cancer risk 

ÅTherapeutic relevance 

 



ñOvarian cancer.ò  

distinct disease entities 

Stage Grade  Survival @ 

5 years  

Chemo-

sensitive

  

Hi grade 

serous  

III, IV Hi (2, 3)  40% (20%) Yes 

Lo grade 

serous  

III 

  

Low (1) 

  

80% 

  

No  

Endometrioid I Low (1) 

  

95%  Yes  

Clear cell I, II  Intermediate 

(2) 

75%  No  

Mucinous I Low  (1, 2)

  

>90%  No 



Some Problems .. 

ÅMucinous carcinoma 

ÅClear cell carcinoma 

ÅPoorly differentiated endometrioid 

carcinoma 

ÅMixed epithelial carcinoma  

 



Serous Carcinoma 






