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Abstract: Objective: Endometrioid adenocarcinoma is a common malignant tumor of the female reproductive sys-
tem. The factors of poor prognosis after surgery are still ambiguous. This study aimed to identify the risk factors for 
poor prognosis in postoperative patients with early stage endometrioid adenocarcinoma. Method: This was a retro-
spective case-control study of 523 patients who were treated at the Obstetrics and Gynecology Hospital of Fudan 
University. Patients were grouped into the favorable and unfavorable prognosis groups based on clinical outcomes. 
Charts and pathology reports were examined to extract prognostic factors. Results: In univariate analyses, there 
were significant differences in age, vimentin expression, estrogen receptor (ER) expression, and radiation therapy 
between the two groups. Two multivariate logistic models were used to examine the prognostic factors. In the first 
model (including age, vimentin, ER, and radiation therapy), positive vimentin expression was a protective factor 
(odds ratio (OR)=0.199, 95% confidence interval (95% CI): 0.054-0.734, P=0.015), while radiation therapy was a 
risk factor (OR=3.182, 95% CI: 1.080-9.376, P=0.036). In the second model (including age, surgical methods, dif-
ferentiation degree, vimentin, ER, and progesterone receptor), positive vimentin (OR=0.173, 95% CI: 0.044-0.677, 
P=0.012) was a protective factor and radiation therapy (OR=3.302, 95% CI: 1.087-10.032, P=0.035) was a risk fac-
tor. Conclusion: Vimentin and ER expression could be possible factors of favorable prognosis in patients with early 
stage endometrioid adenocarcinoma, while radiation therapy could be a possible risk factor.
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Introduction

Endometrioid adenocarcinoma is a common 
malignant tumor of the female reproductive 
system, representing about 7% of all cancers in 
women [1]. In the United Stated, there were 
about 42,000 new cases of endometrioid ade-
nocarcinoma and 7780 deaths in 2009 [2]. 
Although the incidence of endometrioid adeno-
carcinoma is lower in developing countries, the 
mortality is higher [3]. Indeed, in Asian develop-
ing countries, the 2009 incidence was about 
62,000, the mortality was 21,000, and the 
5-year survival rate was 67%, compared with 
an incidence of 136,000, a mortality of 29,000, 
and a 5-year survival of 82% in developed 
countries [3].

Surgery is the main treatment for endometrioid 
adenocarcinoma. As most patients are diag-

nosed at early stages, a complete curative re- 
section is often possible [4-6], but in case of 
treatment failure, patients will need radiation 
therapy and chemotherapy [5-7]. Radiation th- 
erapy is known to decrease the local recurrence 
rate by only 5% [8]. Moreover, the use of radia-
tion therapy and chemotherapy for improving 
the prognosis of endometrioid adenocarcino- 
ma is still controversial [9-11]. Some studies 
tried to identify risk factors for recurrence and 
have shown that depth of tumor invasion, ves-
sel invasion, and expression of estrogen recep-
tors (ER) and progesterone receptor (PR) were 
prognostic factor [12-14]. Indeed, Zhang et al. 
[12] have shown that age, PR, and depth of 
tumor invasion were independent risk factors 
for 5-year survival [12].

A comprehensive understanding of risk factors 
is still lacking, particularly the inclusion of radi-
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ation therapy, chemotherapy, other treatments, 
and pathological characteristics as risk fac- 
tors in predictive models. In addition, vimentin 
is expressed in most cases of endometrioid 
adenocarcinoma [15, 16], and most previous 
studies did not examine this marker. Therefore, 
the aim of the present large-scale retrospective 
case-control study was to identify and analyze 
the factors involved in the prognosis of early 
stage endometrioid adenocarcinoma.

Materials and methods

Patients and study design

This was a retrospective study of patients with 
endometrioid adenocarcinoma who underwent 
surgery between January 2009 and December 
2011 at the Obstetrics and Gynecology Hospital 
of Fudan University. Eligibility criteria were: 1) 
confirmed diagnosis of stage I or II endometri-
oid adenocarcinoma; 2) underwent surgery; 
and 3) without any other cancer based on imag-
ery and pathological examinations. Patients 
were excluded if they were lost to follow-up 
since no clinical outcome data was available. 
Patients were grouped into the favorable and 
unfavorable prognosis groups. Favorable prog-
nosis was defined as no recurrence, no metas-
tasis, and no death at the last visit available in 
the medical record system. Follow-up was cen-
sored on December 31st, 2013.

The present study was approved by the ethical 
committee of the Fudan University. The need 
for individual consent was waived by the com-
mittee because of the retrospective nature of 
the study.

Data collection

The Obstetrics and Gynecology Hospital of 
Fudan University has electronic charts. Age, 
height, and weight are recorded immediately at 
admission. Blood pressure and blood glucose 
are measured after an overnight fast. All surgi-
cal parameters and the presence of ascites 
were retrieved from the surgical recording. 
Differentiation degree, invasion, and the pres-
ence of lymphatic metastasis were retrieved 
from the pathology reports. The differentiation 
degree and stage of the tumor were scored 
according to the 2009 FIGO guidelines [17]. 
Immunohistochemistry examination was per-
formed to detect cytokeratin (CK) 7, vimentin, 
cytokeratin AE1/AE3 (AE1/AE3), epithelial me- 

mbrane antigen (EMA), CD10, ER, PR, P53, 
and/or Ki-67. 

Follow-up 

All patients underwent periodical follow-up 
every 3 months for the first 2 years and then 
every 6 months for years 3 and 4. They were 
asked to carry out periodical self-examination 
for suspicious lumps in breasts, chest-wall, and 
armpit, and to consult a doctor in case of suspi-
cion. Each visit included a physical examina- 
tion and breast and pelvic ultrasound. Patients 
were recommended to undergo mammography 
each year. Further computed tomography or 
magnetic resonance imaging was carried out in 
cases of suspected lesions. 

Statistical analysis

Normally distributed continuous variables were 
presented as mean ± standard deviation and 
analyzed using the Student’s t test. Non-nor- 
mally distributed continuous variables were 
presented as median (range) and analyzed 
using the Mann-Whitney test. Categorical vari-
ables were presented as frequencies and  
analyzed using the chi-square test. Variables 
that were significantly different between the 
two groups in univariate analyses were includ-
ed in a multivariate logistic regression model.  
A second model included the variables from 
model 1 and variables that were considered  
as clinically significant. All analyses were per-
formed using SPSS 12.0 (SPSS Inc., Chicago, 
IL, USA). Two-sided P-values <0.05 were con-
sidered significant.

Results

Characteristics of the patients

A total of 523 patients were included (Table 1): 
485 (92.7%) with stage I cancer and 38 (7.2%) 
with stage II. The median follow-up was 39 
months. The favorable prognosis group includ-
ed 505 patients and the unfavorable prognosis 
group included 18 patients. There was no sig-
nificant difference in BMI, height, weight, fol-
low-up time, prevalence of high blood glucose 
and diabetes mellitus, differentiation degree, 
tumor stage, invasion depth, tumor position, 
and number of pelvic and para-aortic lymph 
nodes and metastasis (all P>0.05). Patients in 
the unfavorable prognosis group were slightly 
older than patients in the favorable prognosis 
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group (median, 56.5 (43-78) vs. 54.0 (30-80), 
P=0.031). More patients received radiation 
therapy in the unfavorable prognosis group 
(38.9% vs. 14.6%, P=0.014) (Table 1). No pati- 
ent had ascites.

Immunohistochemistry

There were no differences between the two 
groups for CK7, AE1/AE3, EMA, ER, PR, P53, 
and Ki-67. Vimentin expression was lower in 

the unfavorable group (P=0.009) while ER ex- 
pression was higher (P=0.014) (Table 2).

Multivariate analyses

Since age, radiation therapy, ER, and vimentin 
were significantly different between the two 
groups in univariate analyses, they were includ-
ed in a first multivariate logistic model. Results 
showed that positive vimentin expression was 
a protective factor (odds ratio (OR)=0.199, 95% 

Table 1. Characteristics of the patients according to prognosis

Parameters
Total (n=523) Favorable prognosis Unfavorable prognosis

P
Value N Value N Value N

Age (years) 54 (30, 80) 523 54 (30, 80) 505 56.5 (43, 78) 18 0.031
BMI (kg/m2) 24.35 (15.24, 41.02) 507 24.39 (15.24, 41.02) 489 23.63 (20.20, 29.73) 18 0.680
Height (cm) 160 (140, 172) 508 160 (140, 172) 490 160 (145, 172) 18 0.892
Weight (kg) 62 (36, 105) 522 62 (36, 105) 504 61.5 (52, 79) 18 0.761
Follow-up (months) 39 (21, 58) 509 39 (21, 58) 491 42.5 (23, 57) 18 0.726
High blood pressure 160 (30.65%) 522 154 (30.56%) 504 6 (33.33%) 18 0.802
Diabetes 46 (8.8%) 523 46 (9.11%) 505 0 18 0.359
Differentiation degree
    High 393 (77.36%) 508 381 (77.76%) 490 12 (66.67%) 18 0.374
    Moderate 75 (14.76%) 71 (14.49%) 4 (22.22%)
    Low 40 (7.87%) 38 (7.76%) 2 (22.22%)
Stage
    I 485 (92.73%) 523 468 (92.67%) 505 17 (94.44%) 18 1.000
    II 38 (7.27%) 37 (7.33%) 1 (5.56%)
Depth of muscle invasion
    Only inner membrane 101 (19.35%) 522 100 (19.84%) 504 1 (5.56%) 18 0.353
    Superficial 349 (66.86%) 335 (66.47%) 14 (77.78%)
    Deep 72 (13.79%) 69 (13.69%) 3 (16.67%)
    Invasive vessels 54 (10.38%) 520 52 (10.36%) 502 2 (11.11%) 18 1.000
Cervix Invasion 
    None 445 (85.00%) 523 429 (84.95%) 505 16 (88.89%) 18 1.000
    Mucous layer 41 (7.84%) 40 (7.92%) 1 (5.56%)
    Mesenchyma 37 (7.7%) 36 (7.13%) 1 (5.56%)
Pelvic Lymph nodes 20 (1, 44) 225 20 (1, 44) 217 17.5 (7, 27) 8 0.406
Pelvic lymphatic metastasis 1 (0.44%) 227 1 (0.46%) 219 0 1.000
Distant metastasis 0 523 0 505 0 18 ---
Para aortic lymph nodes 3 (0, 10) 51 3 (0, 10) 50 4 1 0.731
Para aortic lymph node metastasis 0 51 0 50 0 1 ---
Mirror/abdomen opening 64.50%/32.50% 523 67.72%/32.28% 505 61.11%/38.89% 18 0.556
Pelvic lymph node dissection (%) 225 (43.02%) 523 217 (42.97%) 505 8 (44.44%) 18 0.901
Ascites or abdominal fluid 0 283 0 272 0 11 ---
Para aortic lymph node dissection (%)
    None 466 (89.10%) 523 450 (89.11%) 505 16 (88.89%) 18 1.000
    Biopsy 27 (5.16%) 26 (5.15%) 1 (5.56%)
    Dissection 30 (5.74%) 29 (5.74%) 1 (5.56%)
    Chemotherapy 86 (16.48%) 522 80 (15.87%) 504 6 (33.33%) 18 0.101
    Radiation therapy 80 (15.47%) 517 73 (14.63%) 499 7 (38.89%) 18 0.014
BMI: body mass index.
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confidence interval (95% CI): 0.054-0.734, P= 
0.015), while radiation therapy was a risk factor 
(OR=3.182, 95% CI: 1.080-9.376, P=0.036) 
(Table 3). 

To find out whether other relevant clinical fac-
tors could influence the association between 
age, radiation therapy, and vimentin and unfa-
vorable prognosis, a second model was run  
and included clinically significant variables. In 
this second model, positive vimentin expres-
sion was protective factor (OR=0.173, 95% CI: 
0.044-0.677, P=0.012), while radiation therapy 
was a risk factor (OR=3.302, 95% CI: 1.087-
10.032, P=0.035) (Table 4).

Discussion

The factors of poor prognosis of endometrioid 
adenocarcinoma are still ambiguous. Therefore, 

the present study aimed to identify the risk fac-
tors for poor prognosis in patients with stage I 
or II endometrioid adenocarcinoma. Stages I 
and II were selected because they are the most 
commonly encountered in the clinical practice 
(about 86% vs. 14% for stages III and IV) [18, 
19], and surgery is more likely to be performed 
on these patients. Results showed that in uni-
variate analyses, there were significant differ-
ences in age, vimentin expression, ER expres-
sion, and radiation therapy between the two 
groups. Two multivariate logistic models were 
used to examine the prognostic factors. In the 
two models, positive vimentin expression was a 
protective factor, while radiation therapy was a 
risk factor. 

A previous study by Zhang et al. [12] has shown 
that age and lymphovascular invasion were 
independent risk factors for local recurrence 

Table 2. Univariate analyses of immunohistochemistry markers with unfavorable prognosis (recur-
rence, metastasis, or death) of endometrioid carcinoma

Parameters
Total (n=523) Favorable prognosis Unfavorable prognosis

P
Value N Value N Value N

CK7
    Negative 9 (2.24%) 401 9 (2.32%) 388 0 13 1.000
    Positive 392 (97.76%) 379 (97.68%) 13 (100%)
Vimentin
    Negative 25 (5.27%) 474 21 (4.60%) 457 4 (23.53%) 17 0.009
    Positive 449 (94.73%) 436 (95.40%) 13 (76.47%)
AE1/AE3
    Negative 3 (4.05%) 74 3 (4.29%) 70 0 4 1.000
    Positive 71 (95.95%) 67 (95.71%) 4 (100%)
EMA
    Negative 9 (4.25%) 212 9 (4.41%) 204 0 8 1.000
    Positive 203 (95.75%) 195 (95.59%) 8 (100%)
CD10 
    Negative 190 (97.94%) 186 (97.89%) 4 (100%) 1.000
    Positive 4 (2.06%) 194 4 (2.11%) 190 0 4
ER
    Negative 30 (6.34%) 473 26 (5.70%) 456 4 (23.53%) 17 0.014
    Positive 443 (93.66%) 430 (94.30%) 13 (76.47%)
PR
    Negative 26 (5.50%) 473 23 (5.04%) 456 3 (17.65%) 17 0.060
    Positive 447 (94.50%) 433 (94.96%) 14 (82.35%)
P53
    Negative 368 (77.64%) 474 354 (77.46%) 457 14 (82.35%) 17 0.858
    Positive 106 (22.36%) 103 (22.54%) 3 (17.65%)
Ki-67 (median (range)) 0.4 (0, 0.95) 474 0.4 (0, 0.95) 457 0.2 (0, 0.85)  0.299
CK: cytokeratin; AE1/AE3: cytokeratin AE1/AE3; EMA: epithelial membrane antigen; ER: estrogen receptors; PR: progesterone 
receptor.
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while PR positivity and muscle invasion were 
independent risk factors for distant recurrence. 
Weinberg et al. [13] have also shown that  
lymphovascular invasion was associated with 
increased recurrence rates and decreased sur-
vival. In the present study, age was associated 
with prognosis, but not lymphovascular inva-
sion, muscle invasion, or PR positivity. These 
discrepancies may be due to the study popula-
tion, to the selection criteria, and to the study 
objective. Indeed, Zhang et al. [12] focused on 
independent risk factors for local and distant 
recurrence while the present study focused on 
risk factors for unfavorable prognosis. Further- 
more, all patients in the present study were 
without distant metastasis. Moreover, we in- 
cluded vimentin positivity in the multivariate 
analyses.

Reid-Nicholson et al. [15] have characterized 
the expression of ER, PR, and vimentin in endo-
metrioid adenocarcinoma at different stages; 
they found that vimentin was most widely 
expressed, while ER and PR were not expressed 
in some types of endometrioid adenocarcino-
ma [15]. Therefore, vimentin could be a good 
and consistent factor for the prognosis of endo-
metrioid adenocarcinoma. A previous study by 
Coppola et al. [26] has shown that vimentin 
expression was a marker of favorable progno-
sis. In the present study, vimentin expression at 
++ and +++ was a protective factor after endo-
metrioid adenocarcinoma, but not expression 
at ++++, which could be due to the small sam-
ple size in the unfavorable prognosis group.  
A recent review suggested that vimentin is 
involved in EMT and could be used as a thera-

Table 3. First multivariate logistic model (including significant variables 
in univariate analyses) of unfavorable prognosis (recurrence, metasta-
sis, or death) as the dependent variable
Parameter Value β Odds ratio 95% CI P
Age 0.048 1.049 0.994-1.107 0.084
Vimentin Negative Reference

Positive -1.614 0.199 0.054-0.734 0.015
ER Negative Reference

Positive -0.859 0.423 0.113-1.593 0.204
Radiation therapy Negative Reference

Positive 1.157 3.182 1.080-9.376 0.036
CI: confidence interval.

Table 4. Second multivariate logistic model (including clinically signifi-
cant variables)
Parameters Value β Odds ratio 95% CI P
Age 0.049 1.051 0.994-1.111 0.080
Surgical methods Endoscopy Reference

Laparotomy 0.304 1.355 0.479-3.834 0.567
Differentiation degree

High Reference
Moderate 0.006 1.006 0.284-3.570 0.993

Low -0.440 0.644 0.101-4.107 0.641
Vimentin Negative Reference

Positive -1.752 0.173 0.044-0.677 0.012
ER Negative Reference

Positive -1.503 0.222 0.036-1.368 0.105
PR Negative Reference

Positive -1.503 0.222 0.036-1.368 0.105
Radiation therapy Negative Reference

Positive 1.194 3.302 1.087-10.032 0.035
CI: confidence interval; ER: estrogen receptors; PR: progesterone receptor.

Hu et al. [20] have shown 
that low ERα and ERβ ex- 
pression was associated 
with unfavorable progno-
sis of endometrioid ade-
nocarcinoma. Other stu- 
dies revealed that expr- 
ession of ERα was a fa- 
vorable prognosis mark-
er [21, 22]. Similar re- 
sults were observed in 
metastatic endometrioid 
adenocarcinoma [23]. A 
study revealed that the 
lack of ER expression in 
endometrioid adenocar-
cinoma was associated 
with epithelial-mesench- 
ymal transition (EMT) an- 
d PI3K alteration, which 
are factors of poor progn- 
osis [24]. In addition, en- 
dometrioid cancers that 
express ER are the mo- 
st sensitive to endocrine 
therapy, which may be 
used to treat both pri-
mary and recurrent en- 
dometrioid cancer [25]. 
Accordingly, the present 
study showed that ER ex- 
pression was a marker 
of good prognosis in en- 
dometrioid adenocarci- 
noma.
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peutic target against endometrioid cancer [27], 
but the exact role of vimentin in EMT and can-
cer treatment still need to be defined [27]. 
Indeed, vimentin seems to be a marker of poor 
prognosis in colorectal and breast cancers [28, 
29].

Radiation therapy is usually used to improve 
the prognosis in some cases of endometrioid 
adenocarcinoma with factors of poor prognosis 
[9-11]. In the present study, radiation therapy 
was associated with worst outcomes. This may 
be because radiation therapy is used in pati- 
ents who already have a poor prognosis, and 
because the sample size was small in this sub-
group of patients.

The present study is not without limitations. 
Indeed, despite the fact that the study sample 
was large, there were only a few patients in the 
unfavorable prognosis group and in the radia-
tion therapy subgroup, which could affect the 
results. In addition, the follow-up was relatively 
short. Prospective studies could be designed 
for better data sampling and standard opera-
tion of treatment decisions.

In conclusion, vimentin and ER expression 
could be possible protective factors for favor-
able prognosis in postoperative patients with 
early stage endometrioid adenocarcinoma.
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