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Current Concept Iin Ovarian Carcinoma:
Pathology Perspectives

A Pathogenesis of Ovarian Carcinoma
AType | & I

A Histology and Grade

A Prevention



Pathogenesis and clinical
implications

A Most ovarian carcinomas present at an
advanced stage and survival is poor.

A Survival for stage | tumors is reported to
be greater than 90%

A Accordingly a great effort has been made
to detect ovarian cancer when it is stage |



Pathogenesis and clinical
implications

A So far this effort, using CA 125 as a tumor
marker and vaginal ultrasound, has been
unsuccessful

A Can something be done to improve this?



Dualistic Model
Clinical Features

A Surface epithelial tumors are divided
into two groups - Type | and Type Il

A Type | carcinomas are indolent and
present as stage | tumors

A Type Il carcinomas are rapidly growing,
aggressive tumors and present In
advanced stage



Dualistic Model
Histopathology

A LG (micropap) serous A HG serous

A LG endometrioid A HG endometrioid

A Mucinous A MMMT (carcinosarcoma)
A Clear cell

_ A Undifferentiated
A Malignant Brenner

Shih and Kurman
Am J Pathol 164:1511, 2004



Dualistic Model Gross Features

HG Serous Carcinoma
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Dualistic Model
Pathogenesis

AType | tumors

I Develop from well established precursor
lesions

A Atypical proliferative (borderline) tumors
AEndometriosis

A Type Il tumors
I Precursor not identified



Low-grade pathway

High-grade carcinoma

ngh-grade pathway | el




In addition to clincal and pathologic differences ...

Low-grade serous CA

High-grade serous CA

are characterized by distinctive
molecular genetic changes



Frequency of KRAS/BRAF and p53
Mutations in Ovarian Serous Tumors

Tumor KRAS/BRAF pd3
SBT * 31/51 (61%) 2125 (8%)
Low-grade 15/22 (68%) 1/12 (8%)
Serous Ca

* Includes Atypical Prolif Tumor and noninvasive MPSC




Frequency of KRAS/BRAF and p53
Mutations in Ovarian Serous Tumors

Tumor KRAS/BRAF pd3
SBT * 31/51 (61%) 2125 (8%)
Low-grade 15/22 (68%) 1/12 (8%)
Serous Ca

High-grade [l  1/140 (<1%) 98140 (70%) |l
Serous Ca

*p53 mutation rate is 82% on purified epithelial cells from tumor samples



Type | pathway Type |l pathway

Low-grade serous carcinoma High-grade serous carcinoma
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Mutation Mutation

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 APST in Serous
adjacent to APST cystadenoma
BRAF mutation BRAF mutation

Codon 599, T1796A Codon 599, T1796A



Relationship of MBTs to
Mucinous Carcinoma

* Clinical, morphologic, and molecular data
suggest there is a progression

Mucinous
Adenoma q Atypical
Prolif
Tumor Intraepith
Ca
Ca
Mucinous
Ca



Proposed Progression Model of
Endometrioid Adenocarcinoma

g . Atypical Borderline Low-grade
=ndometriosis Endometriosis —~  Endometrioid —+ Endometrioid
Tumor Adenocarcinoma

Genetic Alterations: ARID1A T 30%
PTEN T 15-20%
CTNNB1 (b-catenin) - 15-40%

Courtesy Kathy Cho Microsatellite Instability



What is the Origin of High grade Serous
Carcinoma?



Original Article

Molecular Typing of Epithelial Ovarian

Carcinomas Using Inflammatory Markers

Rouba Ali-Fehmi, MD'; Assaad Semaan, MD?; Sima Sethi, MD'; Haitham Arabi, MD"; Sudeshna Bandyopadhyay, MD";
Yaser R. Hussein, MD'"; Michael P. Diamond, MD?; Ghasan Saed, PhD?; Robert T. Morris, MD?:
and Adnan R. Munkarah, MD?%3

BACKGROUND: Ovarian epithelial carcinomas have recently been classified as slow growing type | tumors and rap-
idly growing highly aggressive type |l tumors. The present study sought to molecularly characterize type | and Il
tumors using known molecular markers. METHODS: Specimens from 213 patients with ovarian carcinoma were cate-
gorized as type | or type Il, and evaluated by immunohistochemistry for the inflammatory markers glucose trans-
porter protein-1 (Glut-1), inducible nitric oxide synthase (iNOS), cyclooxygenase-1 (COX-1), cyclooxygenase-2 (COX-2),
and nuclear factor kappa B. Statistical analysis was performed to investigate whether these molecular markers could
distinguish between type | and type Il tumors. Kaplan-Meier survival curves and COX regression analysis were used
to determine the prognostic effect of these markers on survival in the 2 types of tumors. RESULTS: Overexpression
of COX-1, COX-2, INOS, and Glut-1 was significantly higher in type Il tumors (P < .05). Women with type Il tumors had
a poorer median survival (60 months) as compared with those with type | tumors (141 months) (P=.0001). Multivari-
ate analysis revealed type Il tumors, late stage, and age =60 years as significant predictors of poor survival. For type
Il tumors, median survival of patients with tumors overexpressing COX-2 was 44 compared with 85 months for those
with tumors with low COX-2 expression (P=.029). Looking at both type | and Il tumors, the number of markers
simultaneously overexpressed in each tumor was a significant predictor of poor patient survival (P=.005).
CONCLUSIONS: The present study demonstrates that the new proposed histologic classification of ovarian epithelial
carcinomas correlates with a distinct expression of inflammatory pathway proteins. High expression of these markers
may explain the different biologic behavior of these 2 tumor types and provide targets for therapy. Cancer
2010;000:000-000. © 2070 American Cancer Society.

KEYWORDS: ovarian carcinoma, immunohistochemistry, inducible nitric oxide synthase, cyclooxygenase-1,
cyclooxygenase-2, nuclear factor kappa B, glucose transporter protein 1.

Cancer. 2010 Sep 3




Overall Survival (months

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



Marker Expression Type | (n=82) Type Il (n=131)

Glut-1 Low
High
i-NOS Low

72 (92.3%)
6
32
High 45
47
31
68

77%)
4.5%
58.5%

( 66.7%)
(

(41.5%)

(58.5%)

(60.2%)

(39.8%)

(89.4%)

(10.6%)

(

(

84 (

42 (33.3%)
30 (25 %)
97 (75%)
91 (72.2%)
35 (27.8%)
76 (63.3%)
46 ( )
30 ( )
96 ( )

NF-B Low
High
COX-1 Low
High 8
COX-2 Low 32
High 46

39.8%
89.4%
10.6%
41%)
59%)

36.7%
23.8%
76.2%

COX-1 indicates cyclooxygenase-1; COX-2, cyclooxygenase-2; NF-yB, nuclear factor kappa B; INOS, inducible nitric ox-
ide synthase; Glut-1, glucose transporter protein-1; NS, not significant.

Some tissue cores are missing due to processing.

4 Statistically significant.

Ali-Fehmi et al. Cancer. 2010 Sep 3




A NCl assificationo of
Based on Clinical, Pathologic, and
Molecular Features

A Low grade serous A High-grade serous
carcinoma carcinoma
A Mucinous carcinoma A MMMT

A Endometrioid carcinoma (carcinosarcoma)
A Clear cell carcinoma
A Malignant Brenner tumor



The Fallopian Phenomenon



Origin of HG Serous CA

I Among 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

I Similar study 1 61% with TICs
» Pryzbycin CG, et al. AJSP 2010;34:1407-1416

I Conclusion - HG s
serous CA are pro
tubal intraepithelia

poradic pelvic (ovarian) HG
nably derived from serous

carcinomas (STICs)



Serous Tubal Intraepithel
Carcinoma




Serous Tubal Intraepithelial Carcinoma (STIC)




A P53 positive normal mucosa

A Coexist with TIC and ovarian carcinoma
A Location: fimbria

A Involving secretory cells



P53 Signature

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



Normal pS3 Signature Serous
Carcinoma
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Proposed Development of Serous
Carcinoma from Normal Tubal
Epithelium



Tube and Ovary at
Ovulation

A / ‘Developing
—— 7 follicle

Corpus
luteum




Formation of Cortical Inclusion Cyst
(CIC)

Fimbria

CIC develops
from implanted tubal )

epithelium not surface OSE f e

Implantation of tubal
epithelium on
peritoneal surfaces may also
account for endosalpingiosis



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



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




Histology



Rati onal e f or

A Distinct disease entities

A Diagnostic criteria for carcinoma
A Carcinoma grading

A Personal and family cancer risk
A Therapeutic relevance
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WHO classification

Serous
Mucinous
Endometrioid
Clear cell
Transitional
Squamous
Mixed epithelial
Undifferentiated



Take Home Message

AlDistinct disease entities

A Diagnostic criteria for carcinoma
A Carcinoma grading

A Personal and family cancer risk
A Therapeutic relevance



Hi grade
serous

Lo grade
serous
Endometrioid

Clear cell

Mucinous

NnNOvar.l
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distinct disease entities

Grade

Hi (2, 3)
Low (1)
Low (1)
Intermediate

(2)
Low (1, 2)

Survival @
S years

40% (20%)

80%

95%

75%

>90%

Chemo-
sensitive

Yes

No




Some Problems ..

A Mucinous carcinoma
A Clear cell carcinoma

A Poorly differentiated endometrioid
carcinoma

A Mixed epithelial carcinoma



Serous Carcinoma









