
Introduction

Endometrial carcinoma (also called corpus carcinoma) is

a gynecological malignancy that arises from the en-

dometrium and mainly affects perimenopausal and aged

women [1, 2]. There are three major subtypes of endome-

trial cancer: type I is the hormone-dependent endometrioid

adenocarcinoma; type II is non-hormonal dependent, in-

cluding the endometrial serous carcinoma (ESC) and clear

cell carcinoma of the endometrium; type III is an autosomal

dominant genetic disease, the Lynch syndrome [3, 4].

Among these subtypes, serous carcinoma only comprises

10% of all cases of endometrial carcinomas, however it is

responsible for over 50% of the overall mortality [5, 6]. A

systematic understanding of the clinicopathological fea-

tures, diagnosis, differential diagnosis, and prognosis of

ESC would greatly benefit the work of gynecologists, on-

cologists, and pathologists.

Materials and Methods

The clinical information of 33 patients admitted to the present

hospital for surgical treatment of ESC between January 2003 and

December 2013 were retrospectively reviewed. Patients aged 44-

73 years (median age 64). All patients received extensive uterus

and bilateral accessory resection combined pelvic lymph node dis-

section. None of them received chemo- or radio-therapy before

the operation. Surgical specimens were confirmed with ESC. Pa-

tients’ age, clinical presentation, histopathologic examination, and

tumor staging were analyzed. Tumor staging were determined ac-

cording to the International Federation of Gynecology and Ob-

stetrics (FIGO) staging systems for vulva, cervix, endometrium,

and sarcomas [7]. Patients were followed 2-64 months (median

25 months) which was from the day of operation until the end of

study or the death of patient.

Hematoxylin-eosin stain was routinely performed on tissue sec-

tions as previously described [8]. Mutant type p53 (MTP53), es-

trogen (ER) and progestogen (PR) immunohistologic stain were

performed using the EnVision two-step method [9]. Sample was

classified as MTP53 positive if ≥ 75% of the nucleus of tumor

cells were stained. The classification for ER and PR staining re-

sults were: ratio of stained nucleus 0-5% (−), ≥ 6% (+). 

Statistical analysis was performed using SPSS 17.0. Data was

subjected to χ

2

test and p < 0.05 suggested statistically significant

difference. 

Results

Between January 2003 and December 2013 there was a

total of 672 cases of confirmed endometrial cancer and among

them 5.02% (33/672) were ESC. Majority of patients were

postmenopausal women (31/33, 93.94%). The overall di-

mension of tumors was 1-12 cm, average 3.87 cm. Imageo-

logical results comprised intrauterine space occupying lesions

(16/33, 48.48%), endometrial irregular thickening (10/33,

30.30%), and uterine cavity effusion (7/33, 21.21%). The

clinical presentation was mainly postmenopausal vaginal

bleeding or vaginal discharge (29/33, 87.88%). Three patients
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Summary

Purpose of investigation: To discuss the clinicopathological features, differential diagnosis, and prognosis of endometrial serous car-

cinoma (ESC). Materials and Methods: The clinical information of 33 patients aged 44-73 years, admitted to Yantai Huhuangding Hos-

pital for surgical treatment of ESC between January 2003 and December 2013, were retrospectively reviewed. Immunohistochemistry

analysis of estrogen (ER), progesterone (PR), and mutant type p53 (MTP53) markers were performed and their correlation with the clin-

ical features and prognosis of ESC were studied. Results: Among all cases, 81.82% were ER− / PR− and 72.73% were MTP53+. Ex-

pression of ER, PR, and MTP53 markers were not affected by age, tumor size, infiltration depth, tumor staging or metastasis. P53

mutation might be closely related to the tumorigenesis of ESC and lymphatic metastasis was a predictive factor for poor prognosis. Con-
clusion: This study provided us a better understanding of this rare type of carcinoma and could benefit future works of gynecologists,

oncologists, and pathologists.
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Figure 1. — Histopathologic

imaging of ESC sections. A)

HE stain of ESC section,

×100 magnification. B) HE

stain of ESC section, ×400

magnification. C) focal

necrosis, ×100 magnifica-

tion. D) HE stain of ESC

section showing psammoma

bodies, ×100 magnification.

Figure 2. — Immunohistochemistry imaging of

ESC sections, ×100 magnification. 

A) ER−. B) ER+. C) PR−. D) PR+. E)

MTP53−. F) MTP53+.
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experienced abdominal pain or discomfort (9.09%) and one

patient had genital mass prolapse accompanied dysuria

(3.03%). Lymphatic metastasis occurred in 14 cases

(42.42%). In 19 cases the depth of myometrial invasion (MI)

was < 50% (57.58%), among whom 36.84% had lymphatic

metastasis (7/19). Twenty cases were in clinical Stage I-II

(60.61%) and six of them had lymphatic metastasis (6/20,

30%); 13 cases were in Stages III-IV (39.39%). During the

follow-up time, 17 patients died of the disease (51.52%) and

the remaining survived.

The common histopathological features of endometrial

serous carcinoma were that tumor cells showed complex

branching papillary structures arranged as solid nest or

glandular tubules with fiber vascular axis in the center of

the papillary structures (Figure 1A). Tumor cells were

large, with ill-defined margins, eosinophilic or pink-stained

cytoplasm, irregular, and various sized lobulated nucleus,

crude granular chromatin, prominent eosinophilic nucleoli,

and frequent mitotic features (Figure 1B). In eight patients

multiple focal necrosis was observed within the tumor tis-

sues (21.21%) (Figure 1C) and psammoma bodies were

visible in seven patients (24.24%) (Figure 1D).

The immunohistochemical staining results of ER and PR

are shown in Table 1 and in Figure 2. Twenty-four cases

were MTR53+ (72.73%) and nine were MTR53−

(27.27%). The correlation between ER, PR or MTP53 and

the main clinicopathological parameters and prognosis of

ESC are summarized in Table 2. Statistical analysis showed

that the expression of ER, PR, and MTP53 markers were

not significantly different among different age group, tumor

sizes, infiltration depths, tumor staging, and metastasis. The

prognosis of ESC patients was not affected by the above

parameters aside from their lymphatic metastasis status (p
= 0.043).

Discussion

In the present study, the occurrence of ESC among all en-

dometrial carcinomas was 5.02%, with 93.94% patients

being post-menopausal women, which was similar to pre-

vious report [10]. Tumor metastasis occurred in 36.84% of

tumors with MI < 50% and in 30% of Stages I-II tumors.

The fact that about one-third of ESC would become

metastatic despite early staging or low infiltration grade

was possibly the reason for the poor prognosis of ESC [11,

12]. 

The differential diagnoses of ESC are: (1) endometrial in-

traepithelial carcinoma (EIC), which is a premalignant le-

sion of the uterine lining that predisposes to endometrioid

endometrial adenocarcinoma and mostly occurs in post-

menopausal women. It mainly presents as endometrial polyp

and obvious atypia pleomorphism in the glandular epithe-

lium or protective epithelium of the endometrial glands. EIC

has strong MTP53 expression, but with no invasive growth

of the pleomorphic neoplasm and with no complex branch-

ing papillary structure, which could be distinguished from

ESC [13, 14]. (2) Endometrioid adenocarcinoma (EA) cells

arrange as glandular tubules, papillae or cribriform pattern

and differentiated tumor cells could arrange as solid nest.

Highly-differentiated tumor cells are accompanied with

slight atypia pleomorphism, while medium or poorly dif-

ferentiated cells show as obvious atypia pleomorphism and

mitotic figures. Metaplasia of squamous epithelium, mu-

cous gland and ciliated epithelium can be found in EA tis-

sues [15]. Tumor cells readily express ER and RP markers

and MTP53 only expresses in poorly differentiated EA tu-

mors [16], which can be used to distinguish from ESC. (3)

Ovarian serous carcinoma involving the endometrium

(OSEC): ovary is the predilection site for serous carcino-

mas, in which the neoplasm can metastasize to the abdomen

or along the oviduct to endometrium. Tumors that localize

to the ovary indicate OSEC. If the tumor mainly locates in

the endometrium with no apparent lesions in the ovary but

with only tumor embolus in the lymphatic vessels or minor

infiltration in the ovarian cortex, the diagnosis is often ESC

with ovary metastasis [17]. (4) Cervical adenocarcinoma in-

volving the endometrium (CEA) cells often show infiltrative

Table 1. — ER and PR histoimmunochemistry result.
No. of cases Percentage ER PR

27 81.82% − −

2 6.06% + +

3 9.09% − +

1 3.03% + −

Table 2. — Correlation of the patients’ clinicopathological
parameters, histoimmunochemistry markers, and prognosis.
Clinicopathological No. of ER PR MTP53 Survival

parameters Cases + − + − + − Alive DOD

Age (years)

≥ 64 17 2 15 3 14 14 3 8 9

< 64 16 1 15 2 14 10 6 8 8

Tumor size (cm)

≥ 3.87 16 2 14 4 12 12 4 8 8 

< 3.87 17 1 16 1 16 12 5 8 9

Clinical Stage

I-II 20 2 18 3 17 13 7 8 12 

III-IV 13 1 12 2 11 11 2 8 5

Infiltration depth

MI < 50% 19 1 18 3 16 15 4 11 8

MI ≥ 50% 14 2 12 2 12 9 5 5 9 

Lymphatic metastasis

Yes 14 2 12 3 11 11 3 4* 10*

No 19 1 18 2 17 13 6 12* 7*

Survival

Alive 16 2 14 2 14 10 6

DOD 17 1 16 3 14 14 3

MI: myometrial invasion; DOD: death of disease; * p < 0.05.
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growth of glandular tubules with internal papillary struc-

ture. Tumor cells have obvious atypia pleomorphism and

mitotic features. Intracytoplasmic mucus is visible in well-

differentiated tumors [18]. CEA could be differential diag-

nosed by keratin, vimentin, p16 or carcino-embryonic

antigen histoimmunochemistry staining [19]. (5) Clear-cell

carcinoma of the uterine body (UCCC) is a type-II en-

dometrial carcinoma and often presents three types of cells

and organization structures: laminated clear cells, papillary

eosinocytes, and glandular tubular hobnail cells. Histoim-

munochemistry analysis of UCCC often shows expression

of CK7, Leu-M1, and CyclinE markers, which can be dif-

ferentiated from ESC [20, 21]. (6) Endometrial transitional

cell carcinoma (ETCC) is very rare [22]. Cells arrange as

solid nest or papillary structure and resemble bladder tran-

sitional cell carcinoma in appearance. ETCC cells normally

do not express ER and PR markers but retain the

CK7

+

/CK20− immunophenotype [23]. 

The present results showed that in only a few cases ESC

expressed ER and PR markers, while 72.73% patients were

MTP53 positive. Zhu et al. compared the immunophenotype

between EA and ESC and found that ESC had a significantly

higher rate of positive MTP53 marker and lower positive ER

and PR markers than EA [24]. Kovalev et al. and King et al.
reported a 53% and 73% occurrence rate of mutant type p53

in 33 and 22 uterine papillary serous carcinoma (UPSC) pa-

tients respectively [25, 26]. Zheng et al. proposed that p53 al-

teration may be an early event in the development of UPSC

and may be related to its clinical aggressiveness, while it is

a late event in uterine endometrioid carcinomas (UEC) [27].

The present results showed that the expression of ER, PR,

and MTP53 markers was not affected by the patients’ age,

tumor size, staging, infiltration or metastasis of ESC, indi-

cating that ESC was non-hormone-dependent. P53 mutation

might play an important role in the tumorigenesis of ESC

while not obviously involved in the progression, invasion,

and metastasis of the tumor. 

Currently, controversies still exist regarding the prognos-

tic factors of ESC. Some researchers believe that clinical

staging, depth of myometrial invasion, and the lympho-vas-

cular involvement (LVI) are predictive factors for prognosis

[28]. Another study reported LVI to be the only independent

predictive factor for prognosis [29]. The present data showed

that the overall survival of patients with or without lymphatic

metastasis were 28.57% (4/14) and 63.16% (12/19), respec-

tively, which was significantly different, while other factors

were not the predictive factors for prognosis. The disagree-

ment of results among multiple studies might be caused by

the differences in sample size and follow-up time.

Conclusions

In summary, in this study the author discussed the clini-

copathological features, differential diagnosis, and progno-

sis of ESC. ESC is a rare type of endometrial cancer that

mostly affects postmenopausal women with post-

menopausal vaginal bleeding or vaginal discharge as the

main symptom. Imageological tests often showed intrauter-

ine space occupying lesions. P53 mutation might be closely

related to the tumorigenesis of ESC. Lymphatic metastasis

could occur in early stage and is a predictive factor for poor

prognosis. 
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