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Common neoplasms of the cervix, 
uterus, and ovaries 

Ie-Ming Shih, MD, PhD

http://pathology2.jhu.edu/shihlab/index.cfm

March 25, 2015

Review of anatomy

Histology Overview of Gynecologic Cancer
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Squamous carcinoma

HPV

Leiomyoma
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Endometrioid carcinoma

estrogen

“Ovarian” cancer:
Primary carcinoma
Metastatic carcinoma
Stromal tumor
Germ cell tumor

various

?

Gynaecologic cancer

New cases

Deaths

Endometrial cancer

Ovarian cancer

Cervical cancer

Vulva cancer

Vaginal cancer and others

39,080 7,400

22,430 15,280

11,150 3,670

3,490 880

2,140 790

New cases   Deaths

http://CAonline.AmCancerSoc.org

Cancer statistics
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Post genomic era

Science 339: 1546, 2013

Cancer Res; 70: 4809, 2010

Cervical/vaginal/vulvar lesions and carcinomas
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65860 articles 

March 23, 2011

Middleton, K. et al. 2003. J. Virol. 77(19):10186-10201

The expression of viral proteins changes in a 
predictable way during cancer progression

Low-grade lesion

High-grade lesion

HPV-induced chromosomal instability
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Uterine carcinoma

Uterine endometrioid carcinoma (type I)

Uterine serous carcinoma (type II)

Age: younger (35-65 y/o)
Stage: early, curable
Precursor: endometrial hyperplasia
Etiology: unopposed estrogen stimulation
Molecular genetics: Wnt, PIK/Pten, Kras
MSI or CIN: MSI

Age: older (> 65 y/o)
Stage: advanced, mostly incurable
Precursor: EIC in the background of atrophy and endometrial polyp
Etiology: unknown
Molecular genetics: p53, PP2A
MSI or CIN: CIN

Endometrioid carcinoma of the uterus

Courtesy of Dr. Russell Vang

Pten

-catenin

PIK3CA

KRAS

microsatellite instability

Uterine serous carcinoma

• Outside the uterus in 60%-70%. 
• Even in cases where disease is 

apparently confined to the corpus, 
the recurrent rate is 31%-80%.

• 5-yr survival, 18%-27%.

A B

CDE



3/21/2016

5

The fact of ovarian cancer

• Ovarian carcinoma is the major disease of 
cancer mortality in women (22,430 new cases 15,280 new 
deaths in 2007)

• Molecular etiology is poorly understood 

• Patients are usually on death roll if tumors recur

• A peritoneal disease, ideal for i.p. therapy

High‐grade serous
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July 1998
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High-grade ovarian serous carcinoma is difficult for 
early detection (Type II tumors)

Somatic mutations found in TCGA

TP53

BRCA1/2

TCGA: high‐grade serous carcinoma
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TCGA- molecular 
subtypes based 
on genes and 
miRNA expression
patterns and 
outcome prediction
in high-grade serous 
carcinoma

4 transcriptional subtypes

3 miRNA subtypes

4 methylation subtype

TCGA- Major pathway analysis 

Origin
?

Department of Gyn/Ob
Johns Hopkins Medical Institutions

Ie-Ming Shih

The Fallopian Tube as the Site of 
Origin of High‐grade 
Serous Cancer 

OSE as the origin of high‐grade serous carcinoma

 Precursor lesions are exceptionally rare
 Peritoneal primary of high-grade serous 

CA
 HGSCs do not exhibit mesothelium 

phenotype

When puzzles arise that repeatedly resist 
solutions a crisis of confidence occurs. 
During a crisis, the paradigm is subjected 
to testing and might be rejected. If that 
occurs, a new paradigm replaces the 
previous one and a scientific revolution
has occurred

The birth of a 
new paradigm
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A Wake Up 
Call…

• Fallopian tube lesions resembling high-grade serous carcinoma
• STIC in fallopian tubes from RRSO specimens
• STIC in fallopian tubes associated with sporadic high-grade sero

carcinoma

HG

Tubal origin of HG serous 
carcinoma

STIC cells exfoliate and disseminate before  they become invasive

Serous tubal intraepithelial carcinoma (STIC)Serous tubal intraepithelial carcinoma (STIC)

p53

Tubal origin of HG serous 
carcinoma

PMID:
16434898

Sectioning & Extensively Examining 
FIMbria

(SEE-FIM

fallopian tube

fimbriated end

Tubal origi
theory

Duggar’s family 19 kids and counting
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STICs in > 50% of HGSCs and in ~5-10% of 
fallopian tubes removed prophylactically.

STICs were only associated with serous CA 
but rarely with other types of gynecologic 
cancers. 

HGSC expresses markers of fallopian tube 
epithelium not OSE. 

HGSC rarely presents as stage I disease; 
screening for early HGSC did not work.

Can explain peritoneal primary HGSC

Carcinoma Normal ovary Fallopian tube Colon Endometrium

Clear cell 0.9623 0.7791 0.6775 0.0002

Endometrioid 0.4915 0.5928 0.9748 0.0172

Serous 0.0743 0.0042 0.9993 0.8504

Mucinous 0.6905 0.4863 0.0003 0.9860

rank-sum analysis

Clin Cancer Res 2005, 11:6116 Identical TP53 mutations in STIC & 
concurrent high-grade serous 
carcinoma

STIC

Identical mutations in 27/29 pairs 

Significance of telomere shorte

Urinary bladder, esophagus, large intestine, 
oral cavity, uterine cervix, breast: 97% with 
telomere length abnormality most of them 
are shortening.

Shorter telomere length in most 
STICs
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Am J Surg Pathol, 34:829, 2010
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OVGP-1 T-Ag mouse 
spontaneously develops STIC 
and other Gyn tumorsLAMC1 Ki‐67OVGP1 mouse

J Pathol, 233:228, 2014

• STIC & HGSC are always clonally 
related

• STIC expresses HGSC markers 
• Precursor lesions of STIC may exist
• As compared to HGSC, STIC has shorter 

telomere, lower level of centrosome 
amplification & reduced ALDH1A1 exp 

• Mouse models- developing STIC then 
ovarian cancer 

Summary so far
Sci Transl Med. 2013 Jan 9;5(167):167 DNA from most endometrial and a 

fraction of ovarian cancers can be 
detected in a standard liquid-based 
Pap smear specimen obtained 
during routine pelvic examination

No 
cancer

cancer
cases

PapGene Test

Sci Transl Med. 2014 

Things to remember…

1. All the female reproductive tract and organs including 
placenta can give rise to neoplastic diseases. Some are 
common and some are rare!

2. The most common neoplasm among gynecologic tumors is 
leiomyoma (smooth muscle tumors from myometrium in the 
uterus) which causes pain, bleeding and infertility in women. 
Not much research is going on.

3. Endometrioid carcinoma is the most common malignant 
tumors in the uterus. Most of cases are at early stages and 
prognosis is excellent. This type of cancer arises from 
precursors, endometrial hyperplasia and is characterized by 
defined mutations in PTEN and beta-catenin genes. 

Things to remember…

4. Ovarian “cancer” is a heterogeneous group of tumors and 
can be broadly classified into primary epithelial, stromal, 
germ cell and metastatic tumors. 

5. Within the primary epithelial tumors, they can be classified 
into different histologic subtypes and each subtype can have 
benign, borderline or malignant categories. 

6. Different histologic subtypes have unique molecular 
pathways for their development and progression. So, study 
of ovarian cancer should separate different histological 
types. 
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Things to remember…

7. The high-grade serous carcinoma is what has been referred 
as “ovarian cancer”. It is the most common and lethal type of 
all ovarian neoplasms. 

8. The origin of “ovarian” cancer is still not known. Increased 
ovulation (causes surface inclusion bodies) is a risk 
factor…A new hypothesis of tubal origin has been recently 
proposed. 

9. Early detection of high-grade serous carcinoma may not 
work… Focus on  the studies of recurrent tumors may likely 
have a translational impact. 


