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Endometrial Carcinoma

• Bokhman proposed:  two types, type I and type II, on the basis of their pathogenesis

• Type I: excess estrogenic stimulation, background of endometrial hyperplasia

– Low-grade endometrioid carcinoma and variants

• Type II: de novo, independent of estrogen stimulation, in older women. 

– serous carcinoma, clear cell carcinoma, grade 3 endometrioid ca



Serous Adenocarcinoma

Endometrial adenocarcinoma, serous type

• Aggressive form of endometrial cancer

• Predominantly papillary architecture composed 

of exfoliated bulbous cells with marked nuclear 

atypia.



Clear Cell Adenocarcinoma

• Clear or sometimes 

eosinophilic cells and 

‘hobnail'-shaped cells 

arranged in a papillary, 

tubulocystic or solid pattern.



Mixed Carcinoma

• Composed of two or more different 

histological types of endometrial 

carcinoma, at least one of which is 

either serous or clear cell carcinoma.



Carcinosarcoma, MMMT

• Biphasic, carcinomatous & 
sarcoma like elements

• Carcinomatous elements: usually 
glandular & poorly differentiated

–Endometrioid, clear cell,  
papillary serous

–Squamous, undifferentiated, 
primitive neuroectodermal



Endometrial Carcinoma

• The Cancer Genome Atlas (TCGA): the molecular sub-classification of 

endometrial carcinoma 

• As well as confirming the presence of type I and type II subtypes

–Low numbers of somatic copy number alterations (CN low)/ wild-type 

expression pattern of p53(type 1)

–High numbers of somatic copy number alterations (CN high)/abnormal 

expression of p53( type 2) 

• Two additional endometrial carcinoma molecular subtypes were identified, 

based on their mutation profiles: 

–Hypermutated endometrial carcinomas, microsatellite instability (MSI)

–Ultramutated endometrial carcinomas, POLE exonuclease domain mutations 

(POLE EDMs)



WHO Classification of Endometrial Carcinoma
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Endometrial Carcinoma



Diagnostic Challenging 

•2 important issues in the diagnosis of endometrial 

carcinoma:

–How to grade endometrial endometrioid carcinomas 
• grading scheme provides prognostic information, guide the extent of surgery and use of adjuvant 

chemotherapy or radiation therapy

–How to incorporate the 4 genomic subcategories of 

endometrial carcinoma, as identified through The Cancer 

Genome Atlas, into clinical practice.





Topic 1:How to Apply the FIGO Grading System for EEC

• Defined grades 1 and 2 tumors as “low grade” and grade 3 tumors as 

“high grade.”

• Report both the binary grade and the FIGO grade

– i.e. low-grade EEC (FIGO grade 2).

• For patients desiring a fertility-sparing therapeutic approach:

–to be necessary to distinguish grades 1 and 2 based

–conservative, hormonal therapy whereby grade 1 tumors can be considered for this 

approach and grade 2 tumors will generally not (NCCN guideline version 1.2018). 

• Severe nuclear atypia in the majority of cells (>50%) in an architecturally low-

grade EEC would lead to a high-grade designation. 



Topic 2: How to Synthesize Genomically Defined Types of Endometrial 

Carcinoma With Their Morphologic, Immunophenotypic,

and Clinical Characteristics

• Recommend that reporting the genomic classifier be clearly noted, as well as 

the analyses used to assign the classification. 

• For example: 

–Endometrioid endometrial carcinoma, FIGO grade 3. Genomic classifier group: Copy 

number high (p53 abnormal by immunostaining) 

• Or

– Mixed endometrioid and serous carcinoma. Genomic classifier group: POLE (POLE 

exonuclease mutation identified by sequencing)



The Molecular Subtypes Of Endometrial Carcinoma 

ProMisE Algorithm



ProMisE (Proactive Molecular

Risk Classifier for Endometrial Cancer) classifier

• For laboratories that do not have the means to perform POLE 

mutational analysis.

• Identify the MMR-deficient (MMR-D) and p53 abnormal groups using 

immunostaining with a 3-marker panel (PMS2, MSH6, and p53). 



When to Utilize the ProMisE Algorithm

• Universal MMR testing should be performed on biopsy/curettage

material in patients desiring fertility sparing conservative 

medical management.

• The recognition of Lynch syndrome in such cases would 

encourage prophylactic hysterectomy and bilateral salpingo-

oophorectomy at the appropriate age. 



Tumor Grading in the Context of Molecular Subtype 

• Tumor grading in the context of molecular subtype is a complex issue.

• FIGO grading is presumably only appropriate for: 

– MSI-H/MMR-D 

– Copy number low (no specific molecular profile) 

– These most clearly correspond to the “classic” endometrioid tumors.

• In contrast, tumors in the copy number high/p53 abnormal group (serous like) clearly belong 

in the “high-risk” group, in which no histologic grading is appropriate. 

• There is likely no value in assigning grade to tumors in the POLE group, for which studies 

indicate a survival rate approaching 100%. 

– Morphologically would be considered high grade and could potentially be treated with unnecessary 

lymphadenectomy and chemotherapy.

• The intersection of genomic classification, surgical staging, and delivery of adjuvant 

therapy is not yet resolved.



Tumor Grading in the Context of Molecular Subtype 

• TCGA classification separates prognostically favorable from unfavorable 

types of FIGO grade 3 endometrioid carcinoma. 

• It separates serous carcinoma from hitherto unknown types of clinically 

low-grade endometrial carcinomas that can morphologically mimic serous 

carcinoma to a substantial degree (eg, POLE, MMR-D). 

• The classification is powerfully prognostically relevant and is independently 

associated with clinical outcomes.

• In laboratories undertaking genomic classification, this should be reported in 

conjunction with grade and histotype.



Unresolved Issues

• Since the practical application of TCGA classification relies on universal POLE 

gene sequencing and universal immunohistochemistry for p53 and 2 or 4 of 

the DNA MMR markers, reimbursement and financial issues need to be 

considered interpreting them and incorporating them into a diagnostic 

report that synthesizes morphology, POLE genotype and 

immunophenotype will need to be defined.

• Clinical trials to validate its usefulness for clinical applications will be needed.

• It is uncertain whether it will continue to be necessary to distinguish serous-

like (p53 abnormal/ copy number high) FIGO grade 3 endometrioid, serous, 

and clear cell carcinomas.



Unresolved Issues

• It is uncertain whether preoperative ProMisE/TCGA classification (using 

biopsy or curettage material) can be used to triage patients to different types 

of staging surgery. 

• For example:

–Patients with POLE-mutant tumors might not need comprehensive surgical staging. 

–Patients with serous and serous like carcinomas may not benefit from 

comprehensive surgical staging, since nearly all will require adjuvant chemotherapy, 

and it is possible that comprehensive surgical staging may only be applicable to the 

remaining categories.



• 7 gynecologic pathologists were asked to categorized according to morphology.

• Molecular subclassification:1) POLE EDM, (2) MMR-D, (3) p53 wildtype (p53 wt), or (4) p53 abnormal 

(p53 abn). 

• Consensus diagnosis among all 7 pathologists was highest in the p53 wt group (37/41, 90%), lowest 

in the p53 abn group (14/36, 39%), and intermediate in the POLE EDM (22/34, 65%) and MMR-D 

groups (23/40, 58%). 

• Although the majority of p53 wt endometrial carcinomas are grade 1 to 2 EC (sensitivity: 90%), <50%of 

grade 1 to 2 EC fell into the p53 wt category (positive predictive value: 42%). 

• Pure Serous Ca almost always resided in the p53 abnl group (positive predictive value: 96%), but it 

was insensitive as a marker of p53 abnl (sensitivity 64%) and the reproducibility of diagnosing SC was 

suboptimal. 

• The limitations in the precise histologic classification of endometrial 

carcinomas highlights the importance of an ancillary molecular-based 

classification scheme.



• Results: 6346  EC patient cases were pooled from 25 studies.

• The pooled proportion of POLE gene mutation in EC was 8.59%, of which 8.22% were 

type I and 0.93% type 2.

• POLE-mutated tumors are mostly endometrioid. 

• Favorable overall survival (HR, 0.90), disease-specific survival (HR, 0.41), and 

progression-free survival (HR, 0.23) for POLE mutant EC.

• Conclusions: Almost one-tenth of EC patients have POLE-mutated tumors. Given 

their improved prognostic potential, identifying the POLE mutation status is key for the 

management of EC patients.



• Grade 3 EECs were classified into four subgroups: 

• p53-abnormal (p53abn); MMR-deficient (MMRd); presence of POLE exonuclease domain 

hotspot mutation (POLE); no specific molecular profile (NSMP). 

• Overall (OS), and recurrence-free survival (RFS) rates were compared.

• 381 patients, the median age was 66 years .

• FIGO stages IA, 44.9%, IB, 31.5%, II, 6.3%, III, 13.1%, IV, 2.9%. 

• Molecular Subgroup: 49 (12.9%) POLE, 79 (20.7%) p53abn, 115 (30.2%) NSMP, and 138 

(36.2%) MMRd tumors.

• Median follow-up: 6.1 years (range 0.2–17.0). 

• Compared to patients with NSMP, patients with POLE mutant grade 3 EEC (p=0.003) had 

a significantly better prognosis; patients with p53abn tumors had a significantly worse 

RFS (p0.021); patients with MMRd tumors showed a trend towards better RFS.



• Estimated 5-year OS rates were as follows: POLE 89%, MMRd 75%, NSMP 69%, p53abn 55% 

• Five-year RFS rates were as follows: POLE 96%, MMRd 77%, NSMP 64%, p53abn 47% 

(p=0.000001), respectively. 

• In a multivariable Cox model that included age and FIGO stage, POLE and MMRd status remained 

independent prognostic factors for better RFS; p53 status was an independent prognostic factor for 

worse RFS. 

• Conclusion: Molecular classification of grade 3 EECs reveals that these tumors are a mixture of 

molecular subtypes of endometrial carcinoma, rather than a homogeneous group. The addition of 

molecular markers identifies prognostic subgroups, with potential therapeutic implications.




