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Obesity in America

A Health Care Epidemic



• Now is the most common gynecologic 

malignancy

– Incidence highly related to obesity  

– US incidence is climbing

• 2003: 40,000 new cases, 2013: 49,600 new cases

• Due to early presentation, overall survival 

remains nearly 80%.  8200 deaths in 2013

Endometrial carcinoma:

a snapshot



Type I vs. Type II

Type I Type II

Unopposed estrogen Present Absent

Menopausal status Pre- and perimenopausal Postmenopausal

Precursor lesion Atypical hyperplasia, EIN 
Endometrial intraepithelial 

carcinoma, EmGD

Tumor grade Low High

Myometrial invasion Variable, often minimal Variable, often deep

Histologic subtypes Endometrioid Serous and clear cell

Behavior Indolent Aggressive

Genetic alterations

PTEN mutation 

Microsatellite instability 

K-ras mutation

P53 mutation

Blaustein’s pathology of female genital tract, 5th edition 2002



Re- Classification of Endometrial 

Carcinoma Based on Molecular

Cluster 1: POLE ultramutated

Cluster 2: microsatellite unstable hypermutated

Cluster 3: copy- number low

Cluster 4: copy- number high (serous-like).

The Cancer Genome Research Network. Nature 

2013;497:67-73



Endometrial Cancer- Genomic Characterization

The Cancer Genome Atlas Research Network. Nature 2013 



Endometrial carcinoma TCGA 

subgroups:  what’s important?

• Serous-like signature is unfavorable 

• POLE signature is highly favorable



Type I

• Endometrioid adenocarcinoma
- Villoglandular

- Secretory

- Endometrioid adenocarcinoma 
with squamous differentiation.

• Mucinous carcinoma





Definition of Precursor

• Differ from normal tissues

• Share some, but not all features (molecular and 

phenotypic properties) with cancer

• Can be diagnosed.

• Increased risk for cancer

• When a precancer progresses to carcinoma, the 

resulting carcinoma arises from cells within the 

precancer 

• Epidemiologic and genetic mechanisms are linked



Precursor Lesions in 

Type I

• Endometrial Hyperplasia

• Endometrial Intraepithelial Neoplasia (EIN)



ENDOMETRIAL 

HYPERPLASIA



Terminology

• WHO classified endometrial hyperplasia

• Lesions previously classified as 

adenomatous hyperplasia and carcinoma 

in situ have been abandoned





Classification of Hyperplasia

• Previously Four Tier WHO Classification

• Simple

– Without atypia

– With atypia

• Complex

– Without atypia

– With atypia



Simple Endometrial Hyperplasia

• Cystically dilated glands

• Mild to moderate architectural complexity

• Irregularity in gland size and shape



Simple Hyperplasia









Complex Endometrial Hyperplasia

• Increased number of glands (back to back)

• Glandular outlines are irregular with 

branching channels and papillary 

infoldings



Complex hyperplasia without atypia



Complex hyperplasia without atypia







CRITERIA FOR ATYPICAL 

HYPERPLASIA

• Nuclear enlargement

• Pleomorphism

• Vesicular change

• Chromatin irregularity

• Loss of polarity

• Prominent nucleoli

• Cellular stratification





Complex Hyperplasia with Atypia



Complex hyperplasia with atypia









Differential Diagnosis of 

Endometrial Hyperplasia

• Cystic atrophy

• Disordered proliferative

• Endometrial polyp

• Metaplasia

• Microglandular hyperplasia of cervix

• Artifactual crowding

• Atypical polypoid adenomyoma (APA)

• Adenocarcinoma





Cystic Atrophy





Disordered Proliferative





Microglandular Hyperplasia of endocervix





Glandular and Stromal Breakdown



Glandular and Stromal Breakdown





Crowding in Secretory Endometrium







Complex Hyperplasia with Atypia

vs. Carcinoma “Kurman & Norris”

1. Desmoplastic stromal invasion

2. Cribriform pattern

3. Replacement of stroma by squamous 
epithelium 

4. Extensive papillary pattern

To qualify for invasion, these foci need to measure 
at least 2.0 mm





Complex Hyperplasia with Atypia

Carcinoma cannot be excluded.

Management Implications:

• Young patients-progestational therapy

• Pre-and post menopausal – TAH + 
BSO



Coexistence of carcinoma with atypical hyperplasia –

carcinoma found in hysterectomies

Authors Frequency

Gusberg and Kaplan (1963) 21%

Tavassoli and Kraus (1978) 25%

Kurman and Norris (1982) 17%

Janicek and Rosenshein (1994)  43%

Dunton et al  (1996) 52%

Trimble et al  (2006) 43%

(potential bias:  all studies were retrospective, 
except Trimble et al)



RISK OF DEVELOPING CARCINOMA

• Kurman et al

– 3% for simple and complex

– 29% for atypical hyperplasia

• Huang et al

– 2.9 % - for simple and complex

– 24% - for atypical hyperplasia



Zaino et al. CANCER February 15, 2006 / 106 / Number 4



Endometrial intraepithelial 

Neoplasia (EIN)





Yi and Zheng. Curr Opin Obstet Gynecol. 2008 Feb;20(1):20-5.



Endometrial Intraepithelial Neoplasia









Endometrial Intraepithelial Neoplasia

• A diagnosis of EIN carries the substantial 

risk of concurrent or subsequent 

endometrial carcinoma (25-32%)



Atypical hyperplasia (EIN)



Atypical hyperplasia (EIN)

• Management Implications:

• Same as atypical complex hyperplasia

• Young patients-progestational therapy

• Pre-and post menopausal – TAH + BSO



Type II



Uterine Serous Carcinoma



Uterine Serous Carcinoma

• 10% of endometrial carcinoma

• ~ 40% of all endometrial cancer-related 

death



Uterine Serous CA: Morphology

• Papillary pattern

• Glandular pattern

• Solid pattern

– characterized by discordance between:

• architecture, well differentiated (papillary or 

glandular pattern) 

• nuclear morphology, high grade









The Many Faces of 

Endometrial Serous Carcinoma



Precursor lesions of 

Uterine Serous CA

• Endometrial Intraepithelial Carcinoma



Endometrial Intraepithelial Carcinoma 

(EIC)

• Putative precursor lesion for serous 

carcinoma

• Other names:

– Carcinoma In Situ (CIS) - (should not be 

used)

– Uterine Surface Carcinoma (USC)

– Serous Intraepithelial Carcinoma





Endometrial Intraepithelial 

Carcinoma: EIC

• Arises in atrophic endometrium and 
may be missed. 

• p53 ~ 75% of EIC





EIC-microscopic

• Lines the surfaces and glands of the atrophic 

endometrium.

• Replacement of the endometrial epithelium by 

malignant cells but with preservation of the 

normal architecture.

• No confluent glands.

• No stromal desmoplasia/invasion.

• Serous features:

– Markedly atypical, enlarged, vesicular nuclei.

– Prominent nucleoli.

– Mitosis and apoptosis.

– Prominent hobnail morphology









Uterine Serous Carcinoma

• Retrospective multi-institutional review-
 55/236 cases with no myometrial invasion

 40/236 cases with tumor <1cm in size

• FIGO Stage distribution in patients with no 

myometrial invasion
I 44 (80 %)

II 1 (1.8%)

IIIA 1 (1.8%)

IVB 9 (16.4%) 

• Behavior of ‘small tumors’ (<1cm)

 10% with outer myometrial invasion

 10% had LN metastases

1. Semaan A et al, Int J Gyn Path 2013 

2. 2. Winer I et al, Gynecol Oncol 2013





Arising in a Polyp

p53

p53





Management of EIC

Same as non invasive serous carcinoma

Diagnosis of EIC  patient should 

undergo surgical staging at the time of 

diagnosis.



EIC is not an 

“in situ” malignant neoplasm



• It is not an “in situ” malignant neoplasm

– associated with high stage and fatal 

outcome even in the absence of 

endometrial stromal, myometrial or 

vascular invasion

– “carcinoma in situ” is misleading for the 

surgeon, who may under treat the patient



Quiz time





Glandular and Stromal Breakdown



Case 2







Papillary syncytial metaplasia



Case 3





Case 4





Case 6





Complex Hyperplasia with Eosinophilic Change





Uterine Serous CA 

Molecular Advances 



Uterine Serous CA 

Molecular Advances 

• High rates:

– TP53 mutations

– Her-2/neu gene amplification

– PIK3CA mutations

– FBXW7 mutations

– PPP2R1A mutations

– CHD4 somatic mutations





Predictors of Failure of 

Response to Treatment

• Nuclear atypia at 6 months

• Nuclear atypia prior to 6 months did not 

have an adverse affect on outcome



Diagnostic Points

• Confluent architecture associated with 
bland cytology is not indicative of a failure 
of response to treatment

• Progestin treatment typically results in 
bland nuclei, undetectable mitotic activity 
and a variety of metaplastic changes



Management Points

• Pretreatment Biopsy must be reviewed in 
order to assess response to treatment in 
subsequent biopsies

• Treatment should be continued until there is 
no evidence of residual disease (Progestin-
treated CH, CAH, SAH, or carcinoma)



Management Points

• Consider discontinuing Progestin treatment 
if nuclear atypia is present at 6 months

• Even if successfully treated, lesions can 
recur, particularly in young women 





Diagnosis and Management of Endometrial 

Hyperplasia after Progestin therapy



Histologic Alterations After 

Progestin Treatment

• Stromal decidualization

• Epithelial changes

– Cytologic

– Architectural



Cytologic Changes

• Nuclear rounding and homogenized 

chromatin – bland appearance

• Marked decrease in mitotic activity

• Metaplasias

– Eosinophilic, mucinous, secretory, squamous

Wheeler DT, et al

Am J Surg Pathol 31:988-98, 2007



Architectural Changes

• Decrease in gland cellularity

• Confluent, cribriform and/or papillary 

pattern not present in pretreatment 

specimen

• Cystic change resembling cystic atrophy

Wheeler DT, et al

Am J Surg Pathol 31:988-98, 2007



Well differentiated carcinoma



Progestin treated Complex Hyperplasia



Complete Regression



Classification of Progestin-treated 

Lesions

Residual Disease



Post Treatment

CH

Pretreatment 

WDC

















Integrated Genomic Characterization of Endometrial Carcinoma: 

Nature. 2013 May 2;497(7447):67-73


