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Introduction

Endometrial cancer is one of the most common malignancies 
arising in the female reproductive system. The incidence of 
new cases are increasing annually [1]. There are many treat-
ment modalities for endometrial cancer, and primary surgery 
as the standard initial treatment has been accepted. The sur-
gery typically includes a hysterectomy and bilateral salpingo-
oophorectomy, with or without lymphadenectomy. Following 
surgery, adjuvant treatment is given based on the final patho-
logical findings, which can differ from the preoperative biopsy 
in up to 30% of cases [2]. 

There have been many debates about the role of lymphad-
enectomy in early endometrial cancer. In retrospective reports, 

several authors have suggested that lymphadenectomy had 
therapeutic benefits [3]. However, recent prospective trials 
have questioned the effect of lymphadenectomy since it did 
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not improve disease-free or overall survival [4,5]. Even though 
there is still controversy about the therapeutic effects of 
lymphadenectomy, it is recommended that patients with posi-
tive lymph nodes should be treated with additional therapy 
[6]. Thus it is very important to select patients who will benefit 
substantially from systematic lymph node dissection. 

The purpose of this study is to investigate the incidence of 
lymph node metastasis and preoperative clinicopathologi-
cal factors predicting lymph node metastasis in patients who 
were presumed to have endometrial cancer confined to the 
superficial myomectrium without lymph node metastasis on 
preoperative evaluation.

Materials and methods

We retrospectively reviewed all patients with endometrial can-
cer treated between January 2000 and February 2013 in the 
Department of Obstetrics and Gynecology, Ajou University. 
Using inclusion criteria of histologically confirmed endometrial 
adenocarcinoma, preoperative grade 1-2 on endometrial bi-
opsy and less than 50% myometrial invasion without lymph 
node enlargement on preoperative magnetic resonance imag-
ing (MRI), 142 patients were identified during the study period 
(Fig. 1).

Demographic data including age, parity, and body mass 
index were obtained from medical records. All patients under-
went complete staging procedures followed by a total hys-
terectomy with or without adnexectomy, peritoneal cytology, 
bilateral pelvic lymphadenectomy, and para-aortic lymphad-

enectomy and were surgically staged according to the 2009 
International Federation of Gynecology and Obstetrics (FIGO) 
staging system. Para-aortic lymphadenectomy consisted of the 
removal of nodal tissues over the vena cava and aorta from 
the mid-right and left common iliac artery to the level of the 
inferior mesenteric artery. However, for the 16 patients who 
showed a grade 2 tumor in the preoperative endometrial 
biopsy, para-aortic lymph node dissection was performed up 
to the renal vein level. Pathological data including histology, 
tumor grade, myometrial invasion and lymph node metastasis 
were obtained. 

The Pearson chi-square test and Fisher exact test were 
used for categorical data, and the Student t-test and Mann-
Whitney U-test were used for continuous data according to 
normality. Multivariate models were estimated using the back-
ward logistic regression method. A P-value <0.05 was set for 
statistical significance. Statistical analysis was performed using 
SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA).

Results

Of the 142 patients, 127 patients (89.4%) presented with 
stage IA, 8 (5.6%) with stage IB, 3 (2.1%) with stage II, and 
4 (2.8%) with stage III disease, after complete staging opera-
tion. Clinicopathological results are shown in Table 1. The 
mean age of the study group was 49 years old and the mean 
body mass index was 24.5. The mean number of harvested 
lymph node count was 18.2 for pelvic lymph nodes and 7.9 
for para-aortic nodes. Three patients (2.1%) had lymph node 
metastasis; 2 patients to pelvic lymph nodes and 1 patient to 
para-aortic lymph nodes (Table 1). 

Preoperative tumor grade was upgraded in 8 patients (5.6%). 
Out of the 126 patients assigned as preoperative tumor grade 
1, 7 patients turned out to have tumor grade 2 or 3. Out of 
the 16 preoperative tumor grade 2 patients, 1 patient ap-
peared to have tumor grade 3 (Table 2). Even though all the 
patients showed superficial or no myometrial invasion on 
preoperative MRI, 9 patients (6.3%) had deep myometrial 
invasion in the final surgical pathology. A total of 27 patients 
(19%) who were presumed to have no or superficial myome-
trial invasion on preoperative MRI showed deeper myometrial 
invasion postoperatively (Table 2). 

Lymph node metastasis was only found in patients with 
preoperative grade 2 tumors or a high serum CA-125 level 

Endometrial cancer con�ned to the
uterine corpus without evidence of
metastasis

- Endometriod adenocarcinoma
- Preop grade 1–2
- Less than 50% myometrial

invasion on preoperative MRI

Preop grade 1 and
low CA-125 (<35)

LN metastasis
0/105 (0%)

LN metastasis
3/37 (8.1%)

Preop grade 2 or
high CA-125 (≥35)

Fig. 1. Inclusion criteria. MRI, magnetic resonance imaging; Preop, preop-
erative; LN, lymph node.
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(Fig.1). Age, preoperative tumor grade, myometrial invasion 
less than 50% on preoperative MRI and preoperative CA-125 

level showed no statistical significance in univariate analysis to 
predict lymph node metastasis (Table 3). However, an elevated 
CA-125 level (>35 IU/mL) showed statistical significance in 
multivariate analysis in predicting lymph node metastasis 
(P=0.04) (Table 3). 

Discussion

Lymph node metastasis is the most important prognostic fac-
tor for survival in endometrial cancer patients Several studies 
have reported that systematic lymphadenectomy was associat-
ed with improved survival in endometrial cancer [7-9]. One of 
the possible mechanisms for the beneficial effect of systematic 
lymphadenectomy is the identification of patients with nodal 
metastasis who are potentially curable with adjuvant treat-
ment. Another possible explanation is the elimination of the 
occult small-volume metastatic disease by systematic lymphad-
enectomy. Nevertheless, routine use of pelvic and para-aortic 
lymphadenectomy in the surgical management of endometrial 
cancer is controversial [10]. Routine lymphadenectomy can 
cause an increased operating time, blood loss, and other post-
operative morbidities including lymphedema and lymphatic/
chylous ascites, which require further surgical procedure, in-
terventional radiology, or rehabilitation therapy. Therefore, it is 
very important to discriminate between the patients who will, 
and will not, benefit from systematic lymphadenectomy.

 Recently, sentinel lymph node mapping for endometrial 
cancer has been studied as a novel technique to avoid com-
plete lymphadenectomy, resulting in reduced side effects relat-
ed to the procedure. The concept of the sentinel lymph node 
mapping relies on targeting the correct nodes harboring the 
tumor cells, rather than removing a greater number of nodes 
to perform the staging operation. Therefore a potential pitfall 
in the sentinel lymph node mapping technique is the risk of 
microscopically missing the detection of other positive lymph 

Table 1. Clinicopathological characteristics

Characteristics Value

Age 49 (29–81)

Parity 2 (0–5)

Body mass index 24.5 (12.8–48.3)

FIGO stage

IA 127 (89.4)

IB 8 (5.6)

II 3 (2.1)

IIIA 1 (0.7)

IIIC1 2 (1.4)

IIIC2 1 (0.7)

Histology

Endometrioid 141 (99.3)

Non-endometrioid 1 (0.7)

Tumor grade

1 127 (89.4)

2 13 (9.2)

3 2 (1.4)

Myometrial invasion

No 71 (50)

Superficial (<50%) 62 (43.7)

Deep (≥50%) 9 (6.3)

No. of harvested nodes

Pelvic lymph node 18.2 (1–48)

Para-aortic lymph node 7.9 (1–22)

Lymph node metastasis

No 139 (97.9)

Pelvic only 2 (1.4)

Para-aortic only 1 (0.7)

Data are presented as number (%) or mean (range).
FIGO, International Federation of Gynecology and Obstetrics.

Table 2. Preoperative and postoperative tumor grade and myometrial invasion

Postoperative tumor 
grade

Preoperative tumor grade
Total

Postoperative 
MI

Preoperative MI
Total

1 2 No Superficiala)

1 119 8 127 No 36 35 71

2 6 7 13 Superficiala) 18 44 62

3 1 1 2 Deepb) 2 7 9

Total 126 16 142 Total 126 86 142

MI, myometrial invasion.
a)<50% myometrial invasion; b)≥50% myometrial invasion.
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nodes when sentinel lymph nodes are negative [11]. Currently, 
several sentinel lymph node mapping algorithms are proposed 
to reduce the false negative rate, and the sentinel lymph node 
detection rate improves from 77% to 94% with surgeon’s 
experience [5]. However, the long term clinical significance of 
sentinel lymph node mapping requires further investigation, 
as recurrences have been noted in some of cases [8]. 

High-grade tumors, deep myometrial invasion, cervical stro-
mal involvement, and lymphovascular space involvement (LVSI) 
are known to be related to lymph node metastasis in early 
endometrial cancer [12]. Accurate evaluation of these factors 
can be beneficial in the prediction of lymph node metastasis. 
Among these risk factors, tumor histological type and grade 
can be simply checked preoperatively through endometrial 
sampling, and myometrial invasion can be estimated with 
higher accuracy using MRI compared with other imaging 
modalities [13]. Tornos et al. [14] reported that patients with 
grade 2 or higher tumors, invasion of the myometrium of less 
than 50%, and no intraperitoneal disease have a 5% to 9% 
incidence of pelvic node involvement and a 4% incidence of 
positive para-aortic nodes. Thus, systematic lymphadenectomy 
should be considered in patients with preoperative tumor 
grade 2 or 3 and deep myometrial invasion on MRI. Converse-
ly, for the low risk group showing superficial myometrial inva-
sion with a low grade tumor, systematic lymphadnecectomy 
can be omitted, resulting in less morbidity for patient.  

 Accompanying pathological risk factors, it is well estab-
lished that an elevated CA-125 levels is associated with ad-
vanced stage disease and lymph node metastasis [15]. Nicklin 

et al. [16] evaluated serum CA-125 in patients with apparent 
early stage endometrial cancer. In that study, only a preop-
erative level of CA-125 above 30 IU/mL level, but no other 
preoperative clinical characteristics were found to be associ-
ated with the extra-uterine spread of disease. Currently there 
is no definite cut off value predicting lymph node metastasis. 
Han et al. [17] suggested the use of age-adjusted cut-offs 
for preoperative CA-125 levels (≥20 IU/mL for patients aged 
<50 years or ≥28 U/mL for patients aged ≥50 years) to predict 
lymph node metastases in patients with endometrial cancer. 
Conversely, Chao et al. [18] proposed a different cut-off value, 
35 IU/mL in patients >49 years old and 105 IU/mL in patients 
≤49 years old. In the present study, the cut off value of 35 IU/
mL was adopted on the basis of previous reports [19,20]. By 
using a cut off level above 35 IU/mL, we confirmed the CA-
125 level as a statistically significant factor predicting lymph 
node metastasis preoperatively. 

The most important clinical implication of this study is the 
preoperative patient selection in early endometrial cancer. In 
patients with clinical stage IA and endometrioid type cancer, 
an elevated CA-125 was confirmed as an independent risk 
factor in predicting lymph node metastasis (Table 3). Therefore 
we can conclude tentatively that lymphadenectomy may be 
needed in these patients population. In addition, perioperative 
morbidiy may be decreased by omitting lymphadenectomy. 
This preoperative assessment could be used in patient counsel-
ing with informed consent and procedure. As limiting factors 
of the present study, firstly, positive lymph node metastasis 
was identified in only 3 out of 142 patients. We acknowledge 

Table 3. Univariate and multivariate analyses for predicting factor of lymph node metastasis

Characteristics
No. of 

patients
No. of patients with 

LN metastasis
Univariate analysis Multivariate analysis

P-value OR (95% CI) P-value

Age (continuous) 142 3 0.54 - NS

Preoperative tumor grade -

1 126 2 0.30 NS

2 16 1

Preoperative MI on MRI -

No 56 2 0.56 NS

Superficial (<50%) 86 1

Preoperative CA-125 (IU/mL) 19.5 (1.22–309.61)

  Low (≤35) 120 1 0.06 0.04

  High (>35) 22 2

LN, lymph node; OR, odds ratio; CI, confidence interval; NS, not significant; MI, myometrial invasion; MRI, magnetic resonance imaging.
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that this could be a statistical weak point of the present study 
due to a small study population. We expect to have statistical 
significance if more patients are later enrolled. Secondly, the 
MRI can be interpreted subjectively, and MRI is not easily avail-
able in a low-resource setting.

In conclusion, we have demonstrated that high serum CA-
125 level in patients with early endometrial cancer may be 
useful risk factors for predicting lymph node metastasis. A 
well designed large study is needed to confirm our findings.
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