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Overexpression of microRNA-2035 predicts lymph node metastasis
and indicates an unfavorable prognosis in endometrial cancer
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Abstract. As an integral component of the surgical staging
system, lymphadenectomy for patients with endometrial cancer
(EC) remains controversial, particularly in clinical stage I
disease that includes not only low-risk, but also high-risk
subgroups. In order to maximize the therapeutic effect of
lymph node excision for high-risk patients who can potentially
obtain survival benefits from it while minimizing its reverse
effects in low-risk patients, pre-operative risk stratification
of lymph node metastasis is necessary. The upregulation of
microRNA-205 (miR-205) in carcinoma of the endometrium
has been consistently reported recently and has been found to
correlate with poor survival. The current study aimed to inves-
tigate whether the overexpression of miR-205 in curettage
samples of EC could identify patients who are at a high risk
for lymph node metastasis prior to surgery and validate the
role of miR-205 as a prognostic marker in EC. Relative quan-
tification detection of miR-205 in curettage and hysterectomy
specimens of patients with EC was performed. Prediction of
lymph node metastasis based on miR-205 expression, as well
as tumor type and grade in curettage samples, was performed
for all EC patients and patients with clinical stage I disease.
Moreover, survival analysis was conducted. It was observed
that miR-205 was significantly and consistently elevated in the
curettage and hysterectomy samples of EC relative to normal
controls. Furthermore, the overexpression of miR-205 could
predict lymph node metastasis with a high accuracy and was
revealed again to be associated with a poor prognosis in EC.
Prospective and multicentric studies are required to further
clarify the value of miR-205 as a promising predictor to
stratify risk for lymph node metastasis in EC.

Correspondence to: Professor Jie Jiang, Department of Obstetrics
and Gynecology, Qilu Hospital, Shandong University, 107 West
Wenhua Road, Jinan, Shandong 250012, P.R. China

E-mail: jiangjie2015@qq.com

Key words: microRNA-205, endometrial cancer, lymph node
metastasis, prognosis

Introduction

Endometrial cancer (EC) is the most common malignancy
of the female genital system, with a mortality rate only less
than that of ovarian cancer in the United States in 2013 (1).
In China, there has been a growing tendency for this disease
to increasingly occur in younger women (2,3). Although
the majority of patients are initially diagnosed at an early
stage, 15-20% of high risk cases are found to suffer from
relapse (4,5). The use of lymphadenectomy for EC has
remained debatable since the International Federation of
Gynecology and Obstetrics (FIGO) (6) proposed surgical
staging in 1988. Previously, two randomized controlled trials
reported that there was no benefit from systematic lymph
node excision in terms of survival in early-stage EC (7,8).
In addition, it was shown by a retrospective review that
nodal resection was not found to have a survival benefit in
the low-risk group, whereas in the medium- and high-risk
group, complete staging was correlated with improved
S-year survival rates (9). It is well known that clinical stage I
disease consists of not only low-risk, but also intermediate-
and high-risk patients. Therefore, lymphadenectomy must
be tailored via pre-operative risk assessments to ensure its
therapeutic effect, and to avoid unwanted invasiveness and
complications such as lymph cyst formation and lower limb
lymphedema. Thus far, literature regarding the prediction of
lymph node metastasis prior to surgery in EC has been limited
and each study has had limitations (10-12). Identification of
novel and more reliable molecular markers in pre-operative
curettage specimens would be conducive to individualized
and more accurate surgical treatment for EC patients.
MicroRNAs (miRNAs/miRs) are small, non-coding
RNA sequences containing 19-25 nucleotides, which usually
control gene expression by binding to the 3'-untranslated
region of their target mRNAs at a post-transcriptional level,
either resulting in the degradation of the mRNA transcript or
leading to translational repression (13,14). Numerous miRNAs
have been revealed to be overexpressed or downregulated
in various types of human tumors, thus demonstrating their
roles as oncogenes or tumor suppressors (15-18). The altered
expression of miRNAs in the majority of tumor types suggests
that they can be used as diagnostic or prognostic biomarkers
in cancer (19,20). Moreover, the superior stability of miRNAs
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in formalin-fixed paraffin-embedded (FFPE) tissues and their
relative stability even in curettage specimens make the clinical
utility of miRNAs feasible (21).

It has previously been revealed that miR-205 shows altered
expression in a variety of malignancies. In certain cancer
types, such as ovarian cancer and nasopharyngeal carcinoma,
it serves as an oncogene (22,23), while in prostate cancer, it
exerts a tumor suppressive function (24). For EC, however,
several studies have consistently achieved results showing that
miR-205 is upregulated in EC compared with normal endome-
trial tissues or plasma samples (25,26).

The goal of the present study was to validate the role of
miR-205 as a prognostic marker and to determine its corre-
lation with clinicopathological parameters, including lymph
node status, in EC. Notably, the study aimed to investigate
whether the overexpression of miR-205 in curettage samples
of EC could identify patients who are more likely to develop
Ilymph node metastases prior to surgery, so that a tailored
lymphadenectomy could be offered to patients who required
it the most and survival benefits could be obtained from the
procedure of lymph node dissection.

Materials and methods

Patients and samples. A total of 360 eligible EC patients
admitted to the General Hospital Affiliated to Ningxia Medical
University (Yinchuan, Ningxia, China) between January
2006 and December 2010 were enrolled in the current study.
All the EC patients were females and the median age was
59 years (range, 35-78). The study was approved by the Ethics
Committee of the General Hospital Affiliated to Ningxia
Medical University. For the inclusion criteria, all patients
had received primary surgical treatment mainly consisting
of a hysterectomy, bilateral salpingo-oophorectomy and
pelvic lymphadenectomy. Para-aortic lymph node sampling
was conducted when suspicious nodes were identified or
encountered during the surgery. Patients who were subjected
to hormonal, chemical or radiation therapy prior to surgical
treatment were ruled out according to the exclusion criteria.
The clinical stage was confirmed according to the 1971
FIGO criteria (27). For surgical staging, the 1988 FIGO (28)
criteria were applied. Clinicopathological data and follow-up
information with regard to survival were retrieved. The date
of the last follow-up was December 31, 2014, with a median
follow-up time of 55 months (range, 0-96 months). A total of
86 patients succumbed to the EC. The characteristics of the
patients are summarized in Table I. The archival FFPE tissue
blocks used in this study were collected from the Department
of Pathology at the General Hospital Affiliated to Ningxia
Medical University. For RNA extraction, tumor samples were
obtained from EC patients who underwent curettage and
hysterectomy, while normal control endometrial tissues were
acquired from patients receiving hysterectomy due to myoma
of the uterus at the General Hospital Affiliated to Ningxia
Medical University.

RNA extraction. Using archival FFPE tissues, tumor and
normal endometrium were identified using the corresponding
hematoxylin and eosin-stained sections, the width of which
was 2.0 cm. Total RNA was isolated using a miRNeasy FFPE
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kit (Qiagen, Hilden, Germany) based on the manufacturer's
protocols. The quantity of the RNA was assessed using a
NanoDrop 1000 spectrophotometer (Thermo Fisher Scientific,
Inc., Wilmington, DE, USA).

Reverse transcription and quantitative polymerase chain
reaction (PCR). Reverse transcription (c(DNA synthesis) was
fulfilled by the High Capacity cDNA Synthesis kit (Applied
Biosystems, CA, USA) with miRNA specific primers, using
2 pul total RNA, performed according to the manufacturer's
instructions. The miR-205 and the internal control U6 small
nuclear RNA (U6) specific primers was synthesized by Sangon
Biotech (Shanghai) Co., Ltd. (Shanghai, China). The primer
sequences were as follows: miR-205 forward, 5'-ACACTC
CAGCTGGCTCCTTCATTCCACCGGAG-3' and reverse,
5'"TGGTGTCGTGGAGTCG-3'"; and U6 forward, 5'-CTC
GCTTCGGCAGCACA-3" and reverse, 5-AACGCTTCA
CGAATTTGCGT-3". Quantitative PCR was performed on a
Roche LightCycler® 480-11. All reactions were performed in a
final volume of 20 pl reaction mixture containing 2 pl synthe-
sized cDNA, 2 ul of each primer (100 M), 10 ul 2X Roche
LightCycler® SYBR Green I Master (Roche Applied Science,
Mannheim, Germany), and 6 pxl water, which was a type of
tailor-made solvent of the LightCycler® 480 SYBR Green I
Master mix. The PCR parameters were a first pre-incubation
step at 95°C for 5 min, followed by an amplification step with
45 cycles at 95°C for 10 sec, 60°C for 5 sec and 72°C for 5 sec.
A melting curve was generated to evaluate the specificity
of the PCR products. U6 was used as an internal control to
normalize the amount of miR-205. Relative expression level
of miR-205 was calculated using the AACt method (29). Each
sample was detected in triplicate.

Statistical analyses. All statistical analyses were performed
using SPSS program version 17.0 (SPSS, Chicago, IL, USA).
The relative expression of miR-205 in different groups was
compared by a Mann-Whitney U test. Analyses for asso-
ciations between miR-205 expression and clinicopathological
parameters were made using Pearson's y? test. Binary logistic
regression was used to evaluate odds ratios (OR) for lymph
node metastasis. A receiver operating characteristic (ROC)
curve was generated to find a cutoff of miR-205 with optimal
diagnostic sensitivity and specificity. Disease-specific survival
time was defined as the time from surgery to mortality from
endometrial carcinoma. The analysis of disease-specific
survival was performed by the Kaplan-Meier method and
compared using the Log-rank test. Cox's proportional hazard
model was used for multivariate survival analysis and the
assessment of prognostic factors. All statistical tests were
two-sided and P<0.05 was considered to indicate a statistically
significant difference.

Results

Expression of miR-205 is elevated in curettage and hysterec-
tomy samples of EC. It had been previously revealed by certain
studies that miR-205 plays a role as an oncogene in EC (25,26).
The present study examined the relative expression of miR-205
in curettage and hysterectomy specimens of EC and in corre-
sponding normal endometrial tissues by quantitative PCR. The
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median miR-205 expression level in the endometrial biopsies
of EC and in the normal endometrium were 3.5 (range, 1.8-5.0)
and 0.2 (range, 0.04-0.37), respectively. The median miR-205
expression level in the hysterectomy samples of EC and in
the normal endometrium were 3.5 (range, 1.6-5.4) and 0.2
(range, 0.03-0.40), respectively. The median expression level
of miR-205 was upregulated consistently in the curettage and
hysterectomy cancer tissues by 17.5-fold when compared with
their normal counterparts (P<0.0001) (Fig. 1).

Correlation between overexpression of miR-205 and
clinicopathological parameters in EC. The overexpression
of miR-205 was found in 129 (36%) of the curettage and
the hysterectomy specimens. The increased expression of
miR-205 in the curettage and hysterectomy samples was
significantly correlated with pre-operative histological charac-
teristics, including subtype and grade (both P<0.001; Table II).
The upregulated expression of miR-205 in the curettage and
hysterectomy samples of EC was also significantly correlated
with the presence of lymph node metastasis (both P<0.001;
Table II).

The expression of miR-205 in the curettage and hyster-
ectomy specimens was totally concordant. In addition,
there were no statistically significant differences between
pre-operative and post-operative histological characteristics
(subtype and grade), as presented in Table II. The concordance
of histological subtype was 94.9%, with 2 patients diagnosed
as endometrioid by endometrial biopsy, but validated by final
pathological report as non-endometrioid. The concordance of
histological grade was 94.0%, with 3 patients diagnosed as
grade 1 or 2 prior to surgery and subsequently confirmed as
grade 3 by post-operative pathological result.

Overexpression of miR-205 can predict lymph node metas-
tasis for patients with EC. In order to investigate the predictive
potential of miR-205 expression for lymph node metastasis, an
ROC curve of miR-205 expression was made by comparing
patients with and without lymph node metastasis. For all EC
patients (n=360), 46 patients with lymph node metastasis had
been validated by final pathological reports. Lymph node
metastasis could be identified with a sensitivity of 50.0%
and a specificity of 85.0% by pre-operative histological
characteristics (Table III). In this study population, the best
cut-off of miR-205 expression was a fold-change of 16.0. The
expression of miR-205 with a fold-change of >16.0 in curettage
specimens demonstrated a sensitivity of 71.4%, a specificity
of 80.2%, a positive likelihood ratio of 3.55, a negative likeli-
hood ratio of 0.36 and an accuracy of 79.4% [area under curve
(AUC)=0.861; P=0.003; 95% CI, 0.709-1.000] (Table III;
Fig. 2). Based on a combination of pre-operative histological
characteristics and miR-205 expression, the predictive ability
of lymph node metastasis could be enhanced to a sensitivity
of 80.4%, a specificity of 80.3%, a positive likelihood ratio of
4.00, a negative likelihood ratio of 0.25 and an accuracy of
80.3% (Table III).

According to the 1971 FIGO clinical staging, the EC
patients with clinical stage I and II-IV were 270 (75.0%) and
90 (25.0%), respectively. On the basis of the final pathological
reports, 29 patients with lymph node metastasis had been
found among the patients with clinical stage I disease. Lymph
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Table I. Clinicopathological characteristics of patients with
endometrial cancer.

Characteristics n (%)
Age, years

<60 111 (30.8)

=60 249 (69.2)
Menopause

No 107 (29.7)

Yes 253 (70.3)
FIGO staging®

I 267 (74.2)

II 39 (10.8)

m 48 (13.3)

v 6 (1.7)
Histological type

Endometrioid 321 (89.2)

Non-endometrioid 39 (10.8)
Histological grade

1 and 2 310 (86.1)

3 50 (13.9)
Myometrial invasion

No or <1/2 302 (83.9)

=1/2 58 (16.1)
Lymph node metastasis

Negative 314 (87.2)

Positive 46 (12.8)

FIGO, international federation of gynecology and obstetrics.
*according to the 1988 FIGO surgical staging system.

node metastasis could be predicted with a sensitivity of 45.0%
and a specificity of 88.0% by pre-operative characteristics
(Table IV). When the best cutoff of miR-205 was evaluated
in the endometrial biopsies for predicting lymph node metas-
tasis in this group using a ROC curve, the miR-205 level of
14.5 fold-change was the best, with a sensitivity of 72.5%,
a specificity of 84.2%, a positive likelihood ratio of 4.56, a
negative likelihood ratio of 0.32 and an accuracy of 83.0%
(AUC=0.821; P=0.004; 95% CI, 0.666-0.975) (Table 1V;
Fig. 3). When combining pre-operative histological character-
istics with miR-205 expression, the predictive value of lymph
node metastases could be improved to a sensitivity of 82.7%,
a specificity of 83.8%, a positive likelihood ratio of 5.19, a
negative likelihood ratio of 0.20 and an accuracy of 83.7%
(Table IV).

Upregulated miR-205 is associated with poor prognosis in
patients with EC. It has been reported that the overexpres-
sion of miR-205 is negatively correlated with the prognosis
of patients with EC (30). To further validate the prognostic
significance of miR-205 in EC, Kaplan-Meier survival analysis
was performed to assess disease-specific survival. The results
revealed that the overexpression of miR-205 was significantly
correlated with poor patient survival. As shown in Table V
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Table II. Overexpression of microRNA-205 in curettage and hysterectomy specimens of patients with endometrial cancer associ-
ated with clinicopathological variables.

Curettage specimens Hysterectomy specimens
Variable n (%) P-value n (%) P-value
Histological subtype <0.001 <0.001
Endometrioid 105/323 (32.5) 104/321 (32.3)
Non-endometrioid 24/37 (64.9) 25/39 (64.1)
Histological grade <0.001 <0.001
1 and 2 101/313 (32.3) 99/310 (31.9)
3 28/47 (59.6) 30/50 (60.0)
Lymph node metastasis <0.001 <0.001
Absent 94/314 (29.9) 95/314 (30.2)
Present 35/46 (76.1) 34/46 (73.9)

Table III. Prediction of lymph node metastasis according to histological variables and expression of miR-205 (cut-off of 16.0 FC)
in curettage specimens for all endometrial cancer patients.

Univariate Multivariate
Variable n OR 95%CI P-value OR 95%CI P-value SNS SP LR+ LR-
Curettage histology 0.002 001 050 0.85 333 059
Low-risk 291 1.00 1.00
High-risk 69 301 1.77-5.08 276 1.22-3.84
miR-205 expression <0.001 002 071 080 3.55 036
miR-205<16.0 FC 266 1.00 1.00
miR-205>16.0 FC 94 3.11 1.56-4.63 2.14 1.17-4.15
Curettage histology+ miR-205 0.001 0.01 0.80 0.80 4.00 0.25
Low-risk+miR-205<16.0 FC 261 1.00 1.00
High-risk or/and miR-205>16. 0 FC 99 3.06 1.10-4.99 2.55 1.18-3.97

Curettage histology low-risk: Endometrioid and grade 1-2; and high-risk: Non-endometrioid or endometrioid grade 3. OR, odds ratio; CI,
confidence interval; SNS, sensitivity; SP, specificity; LR+, positive likelihood ratio; LR-, negative likelihood ratio; FC, fold-change; miR,
microRNA.

A Curettage specimens B Hysterectomy specimens

8 5 - & 51 e

o o

o o —

E 44 T E 44

ks ©

5 3- $ 3-

3 i

= F=

€ 21 E 21

o @

= =3

o o

g g

k] — & —

& 0 T T & 0 T T
Normal Cancer Normal Cancer

Figure 1. Overexpression of miR-205 in EC. The median expression level of miR-205 was consistently upregulated by 17.5-fold in thecurettage and hyster-
ectomy specimens of EC compared with their normal counterparts. (A) miR-205 was significantly elevated in the curettage samples of EC. (B) miR-205 was
significantly increased in the hysterectomy samples of EC. Statistical analysis was performed by Mann-Whitney U test. "P<0.0001. miR, microRNA; EC,
endometrial cancer.

and Fig. 4, patients with a relatively high expression level of  level of miR-205 in the curettage (P=0.006) and hysterectomy
miR-205 yielded worse survival times than patients with alow  (P=0.008) groups, respectively. These findings indicated that
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Table IV. Expression of miR-205 (cut-off of 14.5 FC) and histological parameters in curettage specimens predict lymph node
metastasis of endometrial cancer patients with clinical stage I disease.

Univariate Multivariate
Variable n OR 95%CI P-value OR 95%CI P-value SNS SP LR+ LR-
Curettage histology 0.002 002 045 0.88 375 0.62
Low-risk 228 1.00 1.00
High-risk 42 303 1.81-4.78 2.67 1.17-3.64
miR-205 expression 0.001 001 073 0.84 456 032
miR-205<14.5 FC 211 1.00 1.00
miR-205>14.5 FC 59 3.12 1.97-501 209 1.05-4.74
Curettage histology+ miR-205 <0.001 0.01 083 0.84 5.19 0.20
Low-risk+miR-205<14.5 FC 207 1.00 1.00
High-risk or/and miR-205>14.5 FC 63 3.07 1.08-4.96 247 1.12-3.89

Curettage histology low-risk: Endometrioid and grade 1-2; and high-risk: Non-endometrioid or endometrioid grade 3. OR, odds ratios; CI,
confidence interval; SNS, sensitivity; SP, specificity; LR+, positive likelihood ratio; LR-, negative likelihood ratio; FC, fold-change; miR,
microRNA.

Table V. Multivariate survival analyses for all patients with endometrial cancer.

Variable n Adjusted HR 95% CI P-value

Age, years 0.017
<60 111 1.00
=60 249 1.14 1.05-1.19

FIGO stage® 0.001
Iand II 306 1.00
I and IV 54 4.32 1.77-7.84

Histological grade 0.003
1 and 2 310 1.00
3 50 3.02 1.56-5.04

Lymph node metastasis 0.002
Negative 314 1.00
Positive 46 297 1.14-3.89

miR-205 curettage 0.006
miR-205<16.0 FC 266 1.00
miR-205>16.0 FC 94 223 1.08-3.54

miR-205 hysterectomy 0.008
miR-205<16.0 FC 268 1.00
miR-205>16.0 FC 92 2.16 1.01-3.23

*Criteria of the 1988 FIGO staging system. HR, hazard ratio; CI, confidence interval; FC, fold-change; FIGO, international federation of
gynecology and obstetrics.

the increased expression of miR-205 in tumor tissues could  clinical stage I disease where lymph node excision has been

identify EC patients with unfavorable survival times. suggested to provide a survival benefit for high-risk patients,
whereas the omission of lymphadenectomy can be adopted
Discussion in the low-risk group (31,32). Owing to the relatively low

incidence of lymph node metastasis in low-risk EC patients,
The individualization of lymphadenectomy remains chal- randomized surgical trials with high efficacy are difficult to
lenging in the surgical management of EC, particularly in  implement unless an adequate population is available. By
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Figure 2. Overexpressed miR-205 in curettage specimens predicts lymph
node metastasis for all patients with EC. The cut-off wasa 16.0 fold-change
(area under curve=0.861; P=0.003; 95% CI, 0.709-1.000).
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Figure 3. Overexpressed miR-205 in curettage specimens predicts lymph
node metastasis for EC patients with clinical stage I disease. The cut-off was
a fold-change of 14.5 (AUC=0.821, P=0.004, 95% CI 0.666-0.975). AUC,
area under receiver operating characteristic (ROC) curve.

contrast, the assessment of novel tools holding potential for
identifying patients with a high risk for lymph node involve-
ment is regarded more reasonable, as this pattern would
decrease the required sample size in a clinical trial of lymph-
adenectomy, meanwhile avoiding unnecessary complications
from sampling low-risk patients (33).

The pre-operative evaluation of lymph node metastasis
represents a crucial step to decide the extent of surgery in
EC. Endometrial biopsy is considered to be the cornerstone
of the diagnosis and primary surgical treatment planning
for EC (34). It has previously been reported that pre-oper-
ative histological subtype and grade determined through
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Figure 4. Upregulated expression of miR-205 indicatesa poor prognosis in
patients with EC. (A) Patients with a fold-change in miR-205 expression
>16.0 experienced worse survivalthan patients with a <16.0 fold-change
in the curettage specimens (P=0.006). (B) Expression of miR-205 at >16.0
fold-change in the hysterectomy specimens was also associated with an unfa-
vorable prognosis in patients with EC (P=0.008). Comparison of survival rate
between different groups was made by Log-rank test.

endometrial biopsy-derived samples are independent predic-
tors for lymph node metastasis in EC (35,36). However, the
predictive efficacy of these two basic histological parameters
is not robust enough and remains to be improved.

Of the miRNAs studied that are associated with EC,
miR-205 is one of those that is consistently overexpressed.
The upregulation of miR-205 was previously reported to
be significantly correlated with advanced-stage disease,
the occurrence of relapse and poor survival rates in
EC (37,38,30). It was revealed that the reduced expression of
miR-205 was useful in predicting lymph node involvement in
triple-negative breast cancer patients (39), but this result was
based on the final pathological reports, which could only be
obtained when surgery had been performed.

As pre-operative endometrial biopsy-based detection is a
minimally invasive and cost-effective approach,and in view of
the stability of miRNAs in FFPE tissues, miR-205 expression
was examined in the curettage and hysterectomy specimens
of patients with EC in the present study. A good concordance
was found concerning the expression of miR-205 between
pre-operative and post-operative detection. In line with
previous studies, it was demonstrated that the overexpression
of miR-205 in the curettage and excised uterus specimens
was inversely correlated with disease-specific survival in
EC. Moreover, in the current pilot study, the predictive value
of miR-205 was first investigated by detecting its expression



in curettage specimens to identify EC patients at high risk for
lymph node metastasis, thus trying to allocate only patients
who could potentially benefit from lymphadenectomy to
undergo this surgical procedure. The results revealed that
lymph node metastasis could be identified by the overexpres-
sion of miR-205 for all EC patients, with a sensitivity of
71.4%, a specificity of 80.2%, a positive likelihood ratio of
3.55, a negative likelihood ratio of 0.36 and an accuracy of
79.4%. Based on a combination of pre-operative histological
characteristics and miR-205 expression, the predictive ability
of lymph node metastasis could be enhanced to a sensitivity
of 80.4%, a specificity of 80.3%, a positive likelihood ratio
of 4.00, a negative likelihood ratio of 0.25 and an accuracy
of 80.3%.

In particular, the present study focused on the patients
with clinical stage I disease, where the role of systemic
lymph node excision is not yet well defined. It was found that
for clinical stage I disease, lymph node metastasis could be
predicted by the overexpression of miR-205, with a sensitivity
of 72.5%, a specificity of 84.2%, a positive likelihood ratio
of 4.56, a negative likelihood ratio of 0.32 and an accuracy
of 83.0%. When combining pre-operative histological char-
acteristics with miR-205 expression, the predictive value of
Ilymph node metastases could be improved to a sensitivity
of 82.7%, a specificity of 83.8%, a positive likelihood ratio
of 5.19, a negative likelihood ratio of 0.20 and an accuracy
of 83.7%. These findings demonstrated that overexpressed
miR-205 in curettage specimens could provide additional
and useful information for reinforcing risk stratification prior
to surgery. On the other hand, the enhanced sensitivity and
positive likelihood ratio are beneficial for identifying patients
at high risk for lymph node metastasis.

There are also certain limitations to the present study.
Although the probability of isolated para-aortic nodal
involvement in patients without pelvic nodal metastasis
was only ~1% (40), the fact that only a small proportion of
the patients were subjected to pelvic and para-aortic node
excision may have affected the results. Furthermore, other
factors that can identify high-risk patients, such as myome-
trial invasion, were not studied, as pre-operative magnetic
resonance imaging (MRI) data were available for only a
limited number of patients due to the relatively high cost. In
fact, pre-operative MRI also has its limitations for the judg-
ment of myometrial invasion, in other words, interobserver
variability or inconsistency. Additionally, the present study
was limited as it was unicentric. However, we consider that
the findings obtained are promising for further studies.

In summary, the present results suggested again that the
overexpression of miR-205 was inversely correlated with
patient survival. More importantly, the present study has
demonstrated, for the first time, that the increased expression
of miR-205 in curettage specimens could predict lymph node
metastasis with high accuracy in EC, particularly in clinical
stage I disease. Moreover, when combined with conventional
histological parameters, overexpressed miR-205 could
provide additional and useful information, and therefore
improve the risk assessment prior to surgical treatment.
Further studies with multicenter large cohorts are required to
fully validate the potential of miR-205 as a biomarker for the
prediction of lymph node metastasis in EC patients.
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