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Abstract
Endometrial cancer (EC) is the most common gynecological cancer in post menopausal women in developed countries and the 

incidence is increasing in view of increased obesity and aging of the population. Multiple classifications have been developed right 
from the International Federation of Gynecology and Obstetrics (FIGO) Classification, those based on histopathology and recently 
advanced The Cancer Genome Atlas (TGCA), on the basis of molecular changes. Commonest histologic type is the endometrioid can-
cer and with use of micro classification one can use to prognosticate the treatment of these cancers and on basis of dedifferentiation 
and undifferentiated areas with differentiated areas. Further preoperative imaging helps in prognostication of the cases regarding 
myometrial invasion, lymph - vascular space invasion (LAVI) and thus prognosis after treatment. Treatment consists of total abdomi-
nal hysterectomy and bilateral salpingo-oophorectomy (TAH and BSO) with chemotherapy (CT) with or without radiotherapy (RT). 
Earlier the order used to be RT followed by CT but this trend has changed to CT followed by RT. Other biomarkers for increasing 
diagnosis are G –protein coupled receptor 64 (GPR64), besides carbohydrate antigen125 (CA125) alone or with human epididymis 
protein 4 (HE4), which further adds to the sensitivity. Further Death domain - Associated Protein 6 (DEXX). Further by doing uterine 
curettage in endometroid cancers and checking ER, PR, Ki 67 helped in predicting lymph node involvement. Also using SLB was help-
ful and not associated with any complications. Testing for GPR64 and connexins it was found that checkpoint inhibitors (PD1/PDL1 
antibodies) might be used to treat the undifferentiated (UDE) and dedifferentiated endometrioid carcinomas (DDEC) which carry a 
poor prognosis. Thus in this review we have tried to summarize the update on the advances in the classification and management of 
endometrial carcinoma along with biomarkers that might be used.
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Endometrial cancer (EC) is the most common gynecological 
cancer in post menopausal women in developed countries and the 
incidence is increasing in view of increased obesity and aging of 
the population. In the US, EC is the 4th most common cancer in 
women with an estimated incidence of 61,880 new cases in 2019. 
Most women with EC are diagnosed between the ages of 60 and 
80, and most are diagnosed at early stage of disease due to early 
symptoms like vaginal bleeding. This usually results in favorable 
prognosis and a relatively low number of cancer - related deaths 
(estimated 12,160 in 2019 in US) [1].

Introduction

We carried out a pub med search for articles relating to en-
dometrial cancer with Me SH terms “classification of EC” “Histo-
logical” “FIGO staging” and the newer molecular subclassification 
“treatment”.

Methods

We found a total of 137772 articles out of which we selected 
50 articles for this systematic review. No meta-analysis was done.

Results and Discussion

Initially Uterine cancer was subclassified based on the anatomic 
site, separating those tumors arising from the endometrium from 
cervical cancers. Further subclassification of endometrial cancers 
based on cell type, and this was correlated with the Type 1 and 
Type 2 categories identified from the epidemiological studies of 
Bokhman, with endometrioid carcinoma corresponding (approxi-
mately) to Type 1 and serous carcinoma to type II. These histotype  
are not clearly separable in practice, however with considerable 
interobserver variability in histotype diagnosis especially for high-
grade tumors. There followed studies of immunomarkers and then 
mutational studies of single genes, in attempts to improve subclas-
sification. Although these have revealed significant differences in 
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Histology and risk factors 

The most common histologic type of EC is endometrioid ad-
enocarcinoma (EEC), that accounts for roughly 70 - 80% EC. Non 
- endometrioid adenocarcinoma(NEC) mainly comprise serous 
and clear cell cancers, that account for roughly 5 - 10% and 1-5% 
of EC, respectively, and the other aggressive subtypes are undif-
ferentiated and dedifferentiated EC and uterine carcinosarcomas. 
Well established clinicopathological risk factors, used in the cur-
rent treatment guidelines are, age, histological type, tumor grade, 
International Federation of Gynecology and Obstetrics (FIGO)-
stage, depth of myometrial invasion, and presence and extent of 
lymph - vascular space invasion (LVSI). EEC is graded using the 
FIGO grading system as low grade (grade I), intermediate (grade 
2), or high grade (grade 3) based on the proportion of solid growth 
and nuclear atypia, while the NEEC are high grade by definition. 
Using combination of these risk factors, risk groups have defined 
based on data from randomized trials, with each risk group hav-

protein expression and mutation profiles between endometrioid 
and serous carcinoma, there is also considerable overlap, so that 
there remain changes in subclassification of endometrial carcino-
ma. Gene panel testing, using next generation sequencing was ap-
plied to Endometrial cancers and highlighted that there are tumors 
that show genetic alterations intermediate between classic Type 
1/endometrioid and Type II Serous carcinoma. The Cancer Ge-
nome Atlas studies of endometrioid and serous carcinoma offered 
revolutionary insight into the subclassification of endometrial car-
cinoma, i.e. that there are 4 distinct categories of endometrial car-
cinoma, rather than 2 based on the genomic architecture [2]. Mu-
rali., et al. told that on histopathological characteristics there were 
endometrial, serous or clear cell adenocarcinoma, besides that on 
clinical and endocrine features like Type I and type II. But substan-
tial heterogeneity existed in biological, pathological, and molecu-
lar features within tumor types from both classification systems. 
Thus, they gave an overview of traditional and newer genetic clas-
sification of Endometrial cancer. They discussed how a classifica-
tion system which incorporates genomic and histopathological 
features to define biologically and clinically relevant subsets of the 
disease would be useful. Such integrated classification might help 
in developing treatments tailored to specific disease subgroups 
and could potentially enable delivery of precision medicine to pa-
tients with Endometrial cancer [3]. In 2013 The Cancer Genome 
Atlas (TCGA) found that Endometrial carcinoma clustered into 4 
prognostic molecular subgroups: POLE/ultramutated (POLE), 
Microsatellite-unstable Copy number-low and copy number-high). 
These results have laid the basis for a great improvement in the 
patient management [4]. 

Du., et al. explored the molecular characteristics of Endometrial 
endometrioid cancer according to the The Cancer Genome Atlas 
(TCGA) based molecular classification of Endometrial carcinomas 
and to confirm simple and clinically applicable surrogate method-
ologies in pathological practice. 228 cases of Endometrial endome-
trioid adenocarcinomas (En Ac’s) collected from august 2001 to 
august 2017 from Peking university Health Science Centre, Peking 
university Third Hospital were molecularly categorized by using 
Sanger sequencing of the exonuclease domain mutations (EDM) of 
POLE and by Immunohistochemistry for p53 and mismatch repair 
(MMR) proteins. The cohort was classified into polymerase-E exo-
nuclease domain (POLE EDM), mismatch repair deficiency (MMR-
D), p53 abnormal (p53-abn) and p53 wild type (p53wt) groups. 
The correlation between molecular subgroups and the clinical 
pathological features including prognosis were analyzed. The co-
hort was distributed as follows: 11 (4.8%) POLE EDM, 47 (20.6%) 
MMR-D,9 (4.0%) p 53-abn and 161 (70.56%) p53wt subgroup pa-
tients demonstrated significantly higher lymph node metastasis (p 
= 0.036) than those of somatic hypermutation group cases (POLE 
EDM and MMR-D). In the FIGO grade 2 - 3 En ACs cohort, TCGA 
molecular subtyping was significantly correlated with progression 
free survival and overall survival (p = 0.043). POLE EDM subgroup 
had the best survival, while p53 abn subgroup had the worst. 
Thus, concluding that the identification of POLE EDM and MMR-

D subgroups provide independent and highly valuable prognostic 
information beyond identified histological classification. Based on 
Immunohistochemistry of MMR, p 53 and POLE mutation analysis, 
this pragmatic molecular classification scheme can be served as 
a reliable surrogate for TCGA molecular classification, which has 
potential to be used routinely in Chinese pathological practice [5].

Sentinel Lymph Node (SLN) Mapping has been proven to accu-
rately stage Endometrial cancer (EC). But there have been lack of 
studies comparing the incidence of complications between differ-
ent lymph node approaches in EC. Thus Accorsi.,  et al.  tried to 
define the complication rates of SLN biopsy in EC patients. They 
conducted a retrospective cohort study in a tertiary referral hos-
pital. All pts who were surgically treated for EC from April 2013 to 
march 2018. They evaluated intraoperative complications and 30 
day complications using the Memorial Sloan Lettering Cancer Cen-
ter’s Surgical Secondary Events Grading System separating the pa-
tients into 4 groups: grpI, Hysterectomy (HT), grpII, Hysterectomy 
plus Sentinel Lymph Node biopsy (HT + SLN); grp III Hysterectomy 
plus pelvic lymphadenectomy, with or without para aortic dissec-
tion (HT + LND); and grp IV. Hysterectomy plus lymphadenectomy 
and Sentinel Lymph Node biopsy (HT + SLN + LND). They identified 
a total of 150 cases. As compared with the HT group, the HT + SLN 
group did not show any increased risk of complications in terms 
of intraoperative complications (0 vs 1; p = 1.0) and 30 day com-
plication (8 vs 7; p = 0.782), but surgical time was approximately 
20 minutes longer (p = 0,016). Performing LND was associated a 
greater risk of 30 days complications (hazard ratio [HR]: 3.11; 95% 
Confidence interval [CI]: 1.62 - 5.98), Intraoperative complications 
(HR: 14.25;95% CI: 1.85 - 19.63), and lower limb lymphedema 
(HR: 14.25; 95% CI: 1.01 - 65.27). Thus, concluding that SLN map-
ping does not increase morbidity in the surgical treatment of EC 
patients, and compared with comprehensive lymphadenectomy, it 
has lower risk of complications. Their findings supported the use of 
SLN algorithm in EC patients [6]. 
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ing a distinct prognosis and adjuvant treatment recommendations 
have been determined for these risk groups [7].

Treatment

Molecular and genetic characteristics of EC and molecular 
risk factors 

Women with EC are primarily treated with surgery, consisting 
of abdominal or laparoscopic hysterectomy and bilateral salpingo-
oophorectomy with or without lymph node evaluation. The indica-
tion for adjuvant treatment has been based on the presence of clin-
icopathological risk factors. Women with low -intermediate risk EC 
are treated with surgery alone [8]. Women with high-intermediate 
risk (HIR) EC usually receive adjuvant radiotherapy, mainly vaginal 
brachytherapy [9]. Women with high risk EC (HR), being at high-
er risk of recurrence, receive pelvic external beam radiotherapy 
(EBRT) with or without adjuvant chemotherapy. Especially in the 
case of substantial LVSI,EBRT is preferred over VBT alone or maxi-
mum pelvic nodal control in HIR EC [10]. The role of adjuvant che-
motherapy, most often given in combination with EBRT has been 
the subject of recent randomized trials, which showed increased 
relapse free survival rates with combined adjuvant treatment at 
the cost of increased toxicity, and this is mainly recommended in 
stage III disease and for serous cancers [11].

The extensive molecular-genetic characterization of EC by the 
TCGA has been pivotal in understanding the molecular pathways 
involved in EC development and their prognostic complications. 
By full genomic analysis of 373 EC cases 4 different molecular sub-
classes, were identified based on mutation rates and somatic copy 
number alterations (SCNA). The multiregulated subclass, charac-
terized by mutations in the exonuclear domain of DNA polymerase- 
epsilon (POLE), is associated with a very favorable prognosis. The 
hypermutated subclass based on microsatellite instability (MSI) 
has been shown to have intermediate prognosis. The copy number 
low subclass with low mutation frequency (also known as subclass 
with no specific molecular profile or NSMP) has also been associ-
ated with an intermediate prognosis. The copy number high sub-
class, characterized by TP53 mutations, with mainly serous-type 
EC, has a very high degree of SCNA and a low mutation rate and 
is associated with the most unfavorable prognosis [12]. Various 
research groups have reproduced and validated the 4 TCGA sub-
classes in formalin fixed, paraffin embedded tissues in different EC 
cohorts by using their surrogate markers [10,13].

The current guidelines for diagnosis and treatment of EC are 
based on the clinicopathological factors, age, FIGO stage, histologic 
type and grade, myometrial invasion, and the presence of LVSI, but 
do not include molecular alterations. The current question is if and 
how these molecular risk factors can be used to guide.

Thus Wortman., et al. provided an overview of common molecu-
lar risk factors in EC with the possibility to improve adjuvant treat-
ment selection. Recent studies have discovered and confirmed 4 
different molecular subclasses in EC, with each having a distinct 
prognosis: POLE ultramutated (POLE), Microsatellite-unstable/

hyper mutated (MSI), Copy number-low, and Copy number-high. 
Subsequent studies have shown that combining both molecular 
with clinicopathological risk factors can potentially improve ad-
juvant treatment selection for women with high-intermediate risk 
EC. For high risk and advanced stage EC, several molecular altera-
tions are being explored for targeted therapy. Thus, summarizing 
that molecular alterations are frequently found in EC and have cur-
rently not been implemented in the treatment guidelines for EC. 
Assessment of molecular alterations can distinguish patients that 
require less or more intensified adjuvant treatment. Trials investi-
gating targeted therapies in EC are ongoing and have shown some 
promising results, however more evidence is required and results 
of randomized trials have to be awaited [14].

While women treated with stage III EC are often treated with 
chemotherapy and external beam radiation, the optimal sequence 
of these modalities is unknown. Hence Latham., et al. examined the 
association between the sequence of chemotherapy (CT) and ex-
ternal beam radiation therapy (RT) on survival with Endometrial 
carcinomas. They utilized National Cancer Database to identify 
women with Stage IIIc Endometrial carcinomas treated with adju-
vant CT and RT from 2004 - 2015, Patients were stratified based on 
the sequence of therapy: RT before CT, CT before RT, or concurrent 
therapy. The association between treatment sequence and mortal-
ity was examined through a weighted propensity score analysis. A 
total of 6981 patients were identified, including 5116 (73,3%) who 
received CT before RT, 696 (10.0%) who received RT before CT and 
1169 (16.7%) who received concurrent therapy. The use of CT-RT 
increased from 39.9% in 2004 to 75.5% in 2015, while use of RT-CT 
decreased from 34.0% to 4.4% and concurrent therapy decreased 
from 26,1% to 20.2% over the same period (p < 0.001). Compared 
to CT - RT, there was no difference in risk of mortality with RT be-
fore CT (HR = 1.01; 95% CI, 0.86 - 1.19) while concurrent therapy 
was associated with a 47% increased risk of mortality (HR = 1.47; 
95%CI, 1.31 - 1.66). In a sensitivity analysis combining the groups 
that received RT first (RT before CT or concurrent RT-CT), mortal-
ity was 25% higher (HR = 1.25; 95% CI, 1.13 -1.39) compared to a 
strategy of CT followed by RT. 

Thus, concluding that among women with stage IIIC Endome-
trial carcinomas treated with combination chemotherapy and ex-
ternal beam radiation, a strategy employing chemotherapy 1st is as-
sociated with improved survival compared to concurrent therapy 
[15].

Although EC is staged according to FIGO surgical system, early 
and accurate diagnostic assessment of disease status of gynecologi-
cal malignancies is important for optimal treatment planning and 
outcome prediction. Preoperative imaging might assist in evalua-
tion of local extent and detection of distant metastatic disease guid-
ing the optimal course of treatment. Various imaging techniques 
like transvaginal ultrasound, computed tomography, and magnetic 
resonance imaging have been used as tools for preoperative staging 
of EC. Positron emission tomography/computed tomography and 
most recently Positron emission tomography/magnetic resonance 
imaging have also been used in the management of EC. Cross-sec-
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tional imaging, especially MRI, may detect gross myometrial inva-
sion or extension of tumor to the cervical stroma which can alter 
management. Imaging studies can also evaluate the presence of 
lymph nodal involvement and detect local and distant metastatic 
disease at diagnosis. Additionally imaging also plays a role in the 
monitoring of treatment and surveillance of the patients for detec-
tion of early recurrent diseases. Thus Faria., et al. reviewed the role 
of imaging and staging in EC [16].

Gil., et al. evaluated the added value of diffusion-weighted imag-
ing (DWI) in the preoperative assessment of myometrial invasion 
in EC, in comparison with T2 -weighted imaging (T2WI) and dy-
namic contrast-nhanced magnetic resonance imaging (DCE-MRI). 
This was a retrospective study involving 44 women with EC who 
underwent preoperative 1.5 T MRI, 2 radiologists, both of whom 
were blinded to the histopathology reports, performed a consen-
sus interpretation of the depth of myometrial invasion and of the 
stage of the cancer, considering 3 sets of sequences: T2WI, DCE 
- MRI + T2WI and DWI + T2WI. Accuracy, sensitivity, specific-
ity, positive prediction value, and negative prediction value were 
calculated in each set. The accuracy was compared with p-value 
adjustment by the Benjamini-Hochberg procedure. Of the 44 pa-
tients evaluated, DWI + T2WI demonstrated better diagnostic 
performance in assessing deep myometrial invasion and correctly 
staged more patients (n = 41) than did DCE - MRI + T2WI (n = 
34) and T2WI (n = 22). The superior diagnostic accuracy of DWI 
+ T2WI was statistically significant in comparison with T2WI (p 
< 0.05) but not in comparison with DCE-MRI + T2WI (p > 0.05). 
Thus concluding that the addition of DWI apparently improves the 
diagnostic accuracy of MRI in the preoperative assessment of the 
depth of myometrial invasion in EC, which maybe especially help-
ful in patients for whom contrast agents are contraindicated [17].

Dedifferentiated Endometrial carcinomas (DDEC) is a rare and 
more aggressive type of endometrioid carcinomas than high grade 
endometrioid carcinomas [18]. In 2006 DeSilva., et al. reported 
cases of Endometrial carcinomas in which low grade endometrioid 
carcinoma was combined with undifferentiated carcinomas and 
designated them as Dedifferentiated Endometrial carcinomas [18]. 
A total of 50 - 58% of patients with DDEC present with advanced 
stage disease, and 40% of these patients die within half a month 
to 20 months from the disease [18,19]. Because of that it is ur-
gently needed to develop therapies, such as immunotherapy, that 
fit molecular subgroups. DDEC was suggested to be related to the 
deficiency of MMR proteins, mutL protein homolog 1 (MLH1), post 
meiotic segregation increased 2 (PMS2), mutS protein homolog 2 
(MSH2) and mutS protein homolog 6(MSH6), resulting in micro-
satellite instability (MSI) [19]. MMR deficiency has been reported 
in 58% of cases by Immunohistochemistry (IHC) and occurs more 
frequently than in common Endometrial cancer, with 25 - 30% of 
cases showing mismatch repair deficiency [19]. MMR-deficient 
tumors are burdened with somatic mutations are more immuno-
genic and have immune escape mechanisms like the programmed 
cell death-1 (PD1) and PD1 ligand1 (PDL1) pathways [20], Clinical 
trials of immune checkpoint inhibitors for MMR deficient tumors 
have been studied in many carcinomas including colorectal cancer 

and melanoma [21]. As a biomarker for the effectiveness for im-
mune checkpoint inhibitors, PD - L1 expression on IHC, cytotoxic 
T lymphocyte (CD8+ T cells), and neoantigen (mutation burden 
rich) are shown in existing reports [22,23]. Specifically when as-
sessing the anti- PD1 antibody for melanoma, infiltration of CD8+ 

T cells correlate with response to them [18]. It has been suggested 
that immune checkpoint inhibitors may be effective when there is 
a high infiltration of CD8+ T cells into the tumor [24]. Thus immune 
checkpoint inhibitors are thought to be effective for MMR deficient 
tumors. But the relationship between MMR deficiency and the 
expression of PD - L1 and CD8 + T cells tumor infiltration remains 
poorly understood in DDEC with MMR deficiency and the expres-
sion of PD - L1 and CD8+ T cells tumor infiltration remains poorly 
understood in DDEC. Hence Ono., et al. analyzed the immunopheno-
type (MM)of 1R-deficient and expression of PDL17 DDEC cases. In 
the undifferentiated component, 9 cases (53%) expressed PD-L1, 
PD-L1 expression was significantly associated with MMR deficien-
cy (p = 0.026). In addition, the presence of tumor-infiltrating lym-
phocytes (CD8+) was significantly associated with MMR deficiency 
(p = 0.026). In contrast, none of the cases showed PDL1 expression 
in the well differentiated component. Their results showed that 
DDEC could be a target of immune checkpoint inhibitors (PD1/ PD-
L1 antibodies), especially in the well undifferentiated component. 
As a treating strategy for DD EC, conventional paclitaxel plus car-
boplatin and cisplatin plus doxorubicin therapies are effective for 
those with the well differentiated component. However, by using 
immune checkpoint inhibitors in combination with other conven-
tional treatments, it may be possible to control the undifferentiated 
component and improve prognosis [25].

Guiseren., et al. investigated the estrogen receptor (ER), pro-
gesterone receptor (PR), and Ki 67 receptor levels in endometrial 
curettage material for their ability to predict lymph node (LN) in-
volvement in patients with endometrioid type Endometrial can-
cer (EEC). The retrospective study was based on a review of the 
records of patients who were diagnosed with EEC and underwent 
both hysterectomy and systematic retroperitoneal lymphadenec-
tomy at the Gynecologic Oncology Clinic of Tepic Training and Re-
search Hospital Turkey between January 2008 and august 2017. 
The curettage materials of 138 EEC patients were analyzed for ER, 
PR and P53 and Ki67. According to the pathology results, the me-
dian pelvic LN count was 20 (range: 12 - 49) and the para-aortic LN 
count was 14 (10 - 46). Retroperitoneal LN involvement was pres-
ent in 18 patients (13.0%). The association of LN involvement with 
all receptors was significant. The combined ratio of the 2 groups of 
markers ([IP53 + Ki67]/[ER + PR]) (> = 0.71) was an independent 
risk factor for LN involvement. In addition, in a univariate logistic 
regression analysis all receptors were significant predictors of LN 
involvement. Thus, concluding that in the detection of LN involve-
ment, determination of the receptor status in curettage materials 
can be evaluated to detect LN involvement preoperatively [26].

The most common type of Endometrial cancer is endometrioid 
adenocarcinoma, that originates from endometrial epithelial cells 
[27]. The development of endometrial hyperplasia, a proliferative 
process in the epithelium, is the abnormal thickening of the lin-
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ing of the uterus due to an increase in the number of endometrial 
glands. It is a critical risk factor for endometrioid Endometrial 
carcinoma [25]. Despite most cases being diagnosed in the early 
stage of Endometrial cancer, a subset of these patients have poor 
outcomes and high rates of recurrence and metastases [28]. Many 
studies have focused on targeted molecular therapies for control-
ling Endometrial malignancies [29], but still they are not sufficient. 
Thus it is important to find out the molecular mechanisms that are 
involved in the development and of Endometrial cancer.

G-protein coupled receptor 64 (GPR64) is a member of the 
GPCR subfamily, that is key for male fertility [30,31]. Additionally, 
GPR 64, was expressed in the proximal epididymis and efferent 
ductule regions, that are responsible for spermatozoa maturation, 
along with rete fluid reabsorption [30,31]. The level of GPR 64 was 
higher in Ewing sarcoma than other mesenchymal neoplasms, and 
GPR64 induces placental growth factor (PGF) and metalloprotein-
ase (MMP1) expression [32]. Loss of GPR64 in ewing sarcoma cell 
line = > reduced PGF and MMP expression, with decreased cellular 
growth factor with induced TRAIL, dependent apoptosis. GPR64 
knockdown in an ewing sarcoma tumor model in immune defi-
cient mice, decreased metastasis and invasiveness to the liver and 
lung [33].

Connexin 43 (Cx43) is a member of the large family of gap junc-
tion proteins [34]. Gap junctions are intracellular plasma mem-
brane proteins that provide for the exchange of ions and small 
molecules between adjacent cells [35]. Some studies have indicat-
ed that the Cx43 channel was localized in the plasma membrane, 
but not involved in gap junction formation [33]. The Cx43 chan-
nel might regulate cell growth by transportation of calcium ions or 
other ions between intracellular cytoplasm and the extracellular 
environment [36,37]. Other studies suggest that Cx43 can regu-
late cell growth and death by direct interaction with regulated cell 
cycle proteins including cyclin A, Cyclin d 1, p21 and p27 [36]. Dys-
regulation of gap junction intercellular communication was linked 
to various human diseases like in cancer, cardiac ischemia, Charcot 
Marie Tooth (CMT) and visceral heterotaxia syndrome(VAH) [38]. 
Cx43 is ubiquitously expressed in human tissues and controls cell 
growth and differentiation through multiple mechanisms. Attenu-
ation of Cx43 is commonly observed in cancers, causing loss of gap 
junctional intercellular communication [39]. Activation of Cx43 in 
cancers cells derived from various tissue types has been shown to 
cause restoration of normal cell growth and differentiation [40]. 
Small interfering RNA (si RNA)-mediated knockdown of Cx43 re-
sults in a more aggressive growth of breast cancer [41]. There is 
an inverse correlation between Cx43 expression and tumor grade 
in Endometrial cancer [42]. These suggest that Cxx43 has a tumor 
suppression function and is a potential target in cancer therapy.

Thus Ahn., et al. examined the levels of GPR64 in human en-
dometrioid Endometrial carcinoma by immunohistochemistry 
analysis. To determine the tumor suppressor role of GPR64 in En-
dometrial cancer, they used a siRNA loss of function approach in 
human Endometrial adenocarcinoma cell lines. GPR64 levels were 
remarkably lower in 10 out of 21 (47.62%) of Endometrial carci-

noma samples compared to control. Depletion of GPR64 by siRNA 
transfection revealed an increase in colony formation ability, cell 
proliferation, cell migration and invasive activity of Ishikawa and 
HEC1A cells. The expression on Cx43 was decreased through ac-
tivation of AMP-activated protein kinase (AMPK) in Ishikawa cells 
with GPR64 deficiency. Thus, concluding that these results suggest 
that GPR64 plays an important tumor suppressor role in Endome-
trial cancer [43].

Huang., et al. 2019 tried to evaluate the overall diagnostic value 
of human epididymis protein 4 (HE4) combined with carbohydrate 
antigen 125 (CA125) in Endometrial carcinoma based on a meta-
analysis of all eligible studies. The PubMed, Cochrane, Embassy, 
CNK1, VANFUN, and VIP databases were searched by index words 
to identify eligible studies and also to search for relevant literature 
sources that had been published by January 2019. Eligible studies 
included prospective cohort studies or cross-sectional studies. The 
heterogeneity of the included studies was used to select appropri-
ate effect models to calculate summary weighted sensitivity, speci-
ficity and diagnostic odds ratio (DORs). The summary receiver op-
erational characteristics (SROC) analysis was summarized for the 
EC. In total, 25 studies that had explored the diagnostic accuracy 
of HE combined with CA125 for Endometrial carcinoma were as 
follows: 66% (95% CI: 60 - 72) and 92% (95% CI: 88 - 95), respec-
tively. The global positive likelihood ratio and global negative like-
lihood ratio of HE4 combined with CA125 for Endometrial carci-
noma were as follows: 8.03 (95%CI: 5.36 - 12.04), and 0.37 (95% 
CI: 0,31 - 0.44). respectively. The global DOR was 19.59 (19.59 
(95%CI: 12.25 - 31,32) for IL-6.The area under the SROC was high 
for HE4 combined with CA125 (AUC = 0.86; 95%CI: 0.83 - 0.89).
Thus concluding that this study provided a systematic review and 
meta-analysis of the diagnostic accuracy of HE4 combined with 
CA125 for Endometrial carcinoma. The results indicate that HE4 
combined with CA125 is highly accurate for the diagnosis of Endo-
metrial carcinoma [44].

Death domain-Associated Protein 6 (DAXX) is involved in regu-
lating apoptosis via subcellular localization. The presence of DAXX 
point mutations correlates well with the loss of nuclear expression 
patterns on immunohistochemistry(IHC). Jin., et al. sought to de-
termine i) whether DAXX expression patterns is same across differ-
ent uterine carcinoma subtypes, and ii) which uterine carcinomas 
show loss of nuclear DAXX IHC. They studied 65 uterine carcinomas 
of the following histologic types: 30 endometrioid (12 FIGO grade 
1, 12 FIGO grade 2, and 6 FIGO grade 3). 8 serous, 14 clear cell and 
13 undifferentiated/Dedifferentiated (UEC/DDEC). Nuclear DAXX 
IHC was assessed in each tumor and was graded semi quanti-
tatively as follows: 0% to 50%, 50% to75% and > 75% of lesion 
cells react. A total of 61% (25/41) of high grade carcinomas (FIGO 
grade 3, serous, clear cell and UEC/DDEC) showed retained DAXX 
nuclear staining in >75% and of lesioned cells, compared with only 
4.2% (1/24) of the low grade carcinomas (FIGO grades 1 and 2) (p 
= 0.001), where DAXX expression was cytoplasmic. In addition, in 
the 11 DDEC cases, all the differentiated components showed loss 
of nuclear DAXX compared with the undifferentiated components 

An Update on the Classification, Diagnosis and Treatment of Endometrial Carcinoma-A Systematic Review

Citation: Kulvinder Kochar Kaur., et al. “An Update on the Classification, Diagnosis and Treatment of Endometrial Carcinoma-A Systematic Review”. Acta 
Scientific Cancer Biology 3.9 (2019): 29-37.



34

that retained DAXX expression. Thus, concluding that that loss of 
nuclear DAXX is present in low grade Endometrial carcinomas and 
the differentiated components of the UEC/DDEC, but not in high 
grade ones, suggesting DAXX’s role in tumor progression and its 
potential as a therapeutic target in high grade Endometrial carci-
nomas [45].

AlHilli M, 2019 evaluated survival, prognostic features for sur-
vival, and treatment outcomes associated with undifferentiated 
Endometrial cancer. The National Cancer Database was queried 
to identify patients with undifferentiated Endometrial cancer who 
underwent definitive primary surgical treatment. Patients with 
all other histologic subtypes or incomplete treatment data were 
excluded. Univariable and multivariate Cox proportional hazard 
analysis were used to determine independent prognostic factors 
for survival. Points for each prognostic factor were assigned from 
regression coefficients in the final multivariate model and summed 
for a total score. Recursive partitioning analysis was used to deter-
mine cut-offs and the score to identify unique prognostic groups. 
Among 349404 women diagnosed with Endometrial cancer from 
2004 - 2013, 3994 (1.1%) met the criteria for diagnosis of undif-
ferentiated Endometrial cancer and 3846 had survival data. Me-
dian age at diagnosis was 65 years (interquartile range [IQR] 57 
- 74) and 58% of patients had early stage disease. Median interval 
from diagnosis to surgery was 3.7 weeks (IQR 2.0 - 5.7). 5 year 
overall survival was 57% (standard error [SE] 1%). Stage was the 
strongest predictor of survival, with a 15 - 20% decrease in 5 yr 
survival for each advance in stage. Stage, age race, and the pres-
ence of comorbidities were independent predictors of survival and 
were used to categorize patients into 5 prognostic groups. Adju-
vant therapy was associated with improved survival across most 
disease stages and prognostic groups. Multimodal Adjuvant ther-
apy was superior to unimodal treatment especially in advanced 
stage unfavorable and very unfavorable groups. Thus concluding 
that in women with undifferentiated Endometrial cancer, survival 
is primarily driven by age. Despite the overall prognosis of undif-
ferentiated Endometrial cancer, multimodal Adjuvant therapy is a 
crucial component of treatment [46].

Bi., et al. 2019 investigated the expression of SMARC4 (BRG1) 
and SMARC B1 (INI-1) protein in endometrial dedifferentiation 
carcinoma (DDC) and undifferentiated carcinoma (UDC), and their 
correlation with clinicopathological features. Clinicopathological 
information was collected for 26 cases of DDC and UDC and con-
sulting hospitals from January 2006 - December 2018 in Fudan 
University Shanghai Cancer Center, including 10 cases of DDC and 
16 cases of UDC. Morphological features and diagnosis were re-
viewed by 2 pathologists. Immunohistochemistry for expression of 
BRG1 and IN1 was performed. The correlations with clinicopatho-
logic features were analyzed.. BRG1 and IN1 were present in 14/26 
cases of DDC/UDC, including 12 BRG1 deficient cases respectively. 
6 cases showed variable amounts of rhabdoid cells in 14 BRG1/
IN1-deficient cases and only 1 case showed rhabdoid cells in the 
12 intact expression cases. However no statistically significant dif-
ference (p = 0.060). Age, invasive depth, lymph node status and 

FIGO Stage were not associated with the expression of BRG1 and 
IN1(p = 0.437, p = 0.672, p = 0.348). Remarkably the BRG1/IN1- de-
ficient cases had worse survival than those with intact expression 
(4.7 vs 22.9, p = 0.003). Thus concluding that BRG1/IN1-deficient 
is observed in approximately half of DDC and UDC. Identification 
of these tumors is clinically relevant due to their more aggressive 
behavior and poor prognosis. Hence BRG1 and IN1 Immunohisto-
chemical stains should be done for DDC and UDC in order to help 
the pathologists to differentiate these tumors from other carcino-
mas, and to predict the clinical prognosis [47].

Tichy M., et al. tried to do accurate stratification of risk relative 
to body mass index (BMI) in Endometrial adenocarcinoma with 
the increasing incidence of malignant tumors of uterine body. The 
study population included 376 women of Caucasian race diagnosed 
with Endometrial adenocarcinoma, with BMI measured simultane-
ously in 2005 - 2017. A control group consisted of an equal num-
ber of age –matched women not diagnosed with any oncological 
or gynecological disease. These 2 files were statistically processed. 
Odds (OR,95% CI)relative to normal weight represents same risk 
for the development of Endometrial adenocarcinoma, and women 
with obesity were at 5.18 - 8.67, and 24.70 - times higher odds, de-
pending on the severity of obesity. Thus, concluding that the hy-
pothesis that overweight represents same risk for the development 
of Endometrial adenocarcinoma, as lower degrees of obesity was 
not verified. However overweight is a serious risk for Endometrial 
adenocarcinoma development. The odds of Endometrial adenocar-
cinoma is correlated with increasing BMI and the population stud-
ied is higher than the population studied is higher than reported 
previously for Endometrial carcinoma subtypes [48].

Micro RNA-589-5p (miR9-5p) has been recently reported to be 
aberrantly regulated in hepatocellular carcinoma, but its functional 
role and molecular mechanisms still remains unknown in the En-
dometrial carcinoma (EC) as one of the most common female ma-
lignancies. Wang., et al. collected EC tissues and adjacent tissues for 
determining the expression of mi R-589-5p and thyroid interacting 
protein 6 (TRIP6) using quantitative real time PCR, Subsequently, 
2 EC cell lines HEC -1B and AN3CA were transfected with miR-589-
5p to achieve miR-589-5p overexpression. Using cell counting kit-8 
(CCK-8), wound healing assay and Trans well assay, they analyzed 
cell proliferation, migration and invasion. Dual luciferase reporter 
assay confirmed that thyroid interacting protein 6 was a direct tar-
get of miR-589-5p. They 1st observed that mi R -589 - 5p was down-
regulated in EC tissues compared with normal endometrial tissues. 
MiR-589-5p, overexpression significantly suppressed EC cell pro-
liferation, migration and invasion. TRIP6 was a direct target of 
miR-589-5p. Besides TRIP6 knockdown presented similar effects 
on cell proliferation, migration and invasion to miR-589-5p over-
expression. Furthermore, TRIP6 knockdown efficiently enhanced 
the effects of miR-589-5p on the above cellular function. Moreover, 
miR-589-5p upregulated E-cadherin expression but downregulat-
ed N-Cadherin and Vimentin by targeting TRIP 6.Thus they con-
cluded that miR-589-5p might function as a tumor suppressor by 
targeting TRIP6,hich will provide new insights into the molecular 
mechanisms underlying the development of EC [49].
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Conclusions 
Thus in this review we have tried to update the classifications 

used for EC, with addition of imaging studies like CT, MRI, PET and 
diffuser tensor imaging helping in prognosis. Further we have con-
sidered the treatment modalities in the commonest EC namely the 
endometrioid cancer, be it differentiated, UDC, or DDE. The surgi-
cal modes of treatment and use of various lymph node biopsies 
have been considered as well. Further the biomarkers that are get-
ting developed like GPR64, HE4, DAXX might be of use in prognosis 
or aid with the use of CA125. Moreover role of immune checkpoint 
inhibitors in UDC or DDEC is considered.
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