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Purpose: To determine whether systemic lymphadenectomy exerts a similar effect on the 
survival of patients with either type I or type II endometrial cancer (EC).
Patients and Methods: In this retrospective study, 682 eligible patients diagnosed with EC 
were typed according to the pathological reports. The thoroughness of lymphadenectomy 
was evaluated by the lymph node number of which the cut-off value was determined by the 
receiver operator characteristic (ROC) curve and Youden index. The impact of thoroughness 
on the survival of both types was analyzed, respectively, by Kaplan Meier (K-M) method and 
further evaluated in subgroups with and without lymphatic metastasis. Independent prog-
nostic factors of survival were selected by proportional hazard regression (Cox) model.
Results: The cut-off level of lymph node number was 20. The differential impact of the lymph 
node number removed on survival was noted when patients with different types were analyzed 
separately. Among type II EC, those with >20 lymph nodes removed presented better overall 
survival (OS) than those with ≤20 (p=0.002). The number of lymph nodes removed >20 was 
proved as an independent factor for improved OS in type II EC (HR=0.329,95% CI: 0.123– 
0.881, p=0.0027). In the subgroup of type II with >20 lymph nodes resected, similar 5-year OS 
rates were observed in those with or without identified positive node (90.9% vs 92.9%, p=0.965). 
Type I EC seemed unbeneficial from such a procedure.
Conclusion: Systemic lymphadenectomy could enhance the OS of type II EC other than 
type I.
Keywords: endometrial cancer, type, systemic lymphadenectomy, overall survival

Introduction
Endometrial cancer is one of the most common gynecologic cancers in developed 
countries1 and of which the incidence has been increasing in China recently.2 

Compared with type I EC, patients with type II EC usually present poorer survival 
because it is more aggressive and poorly differentiated. Surgical treatment is the 
optimal treatment for EC. Despite as an essential procedure of surgical staging of 
EC, the impact of the lymphadenectomy on prognosis is still controversial.3 National 
Comprehensive Cancer Network (NCCN) guidelines in the United States and guide-
lines in Europe have included lymphadenectomy in surgical staging for EC. However, 
details about the thoroughness of dissection are still not specified.4 On the other hand, 
the prevalence of lymphadenectomy-associated comorbidities is generally reported and 
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should not be ignored.5 Based on certain previous retrospec-
tive studies, the prognostic significance of lymphadenectomy 
was not observed in all EC, but in selective groups of cases 
such as EC with medium-risk and high-risk, high-grade EC 
and non-endometrioid EC.3,6,7 Accordingly, considering the 
differences between EC with two types, we conducted an 
observational cohort study to testify whether the thorough-
ness of lymphadenectomy would exert a differential impact 
on the survival of type I vs type II EC patients.

Methods
Data Resources
From May 2011 to May 2017, 724 patients diagnosed with 
EC were admitted to the First Affiliated Hospital of 
Chongqing Medical University in China. Patients were 
excluded who had already received staging surgery at other 
hospitals, refused any therapy at diagnosis, and were com-
plicated with malignancies from other organs. Standardized 
staging surgery was performed in 688 patients. Incomplete 
data were found in 6 patients, who were excluded equally. 
Ultimately, 682 patients were enrolled. Forty patients lost 
during follow-up were included as censored values, and the 
missing rate was 5.8% (Figure 1). Among patients enrolled, 
519 of whom were type I EC and 163 were type II EC. 
Informed consent was obtained from all subjects. This 
study was conducted in accordance with Declaration of 
Helsinki. All experimental protocols were approved by the 
Ethics Committee of the First Affiliated Hospital of 
Chongqing Medical University.

Demographic information includes age, body mass 
index (BMI), menopause at diagnosis and post-operative 
adjuvant treatment. The staging surgeries, including extra- 
fascial hysterectomy+bilateral adnexectomy+ pelvic lym-
phadenectomy ± para-aortic lymphadenectomy (PALND), 
were performed by ten gynecologists with surgical experi-
ence of at least five years. All methods were carried out in 
accordance with relevant guidelines and regulations. Post- 
operative pathological report described myometrial inva-
sion, lymphovascular space invasion, adnexal metastasis, 
histological type and grade, lymphatic metastasis, as well 
as number of dissected lymph nodes.

Thoroughness of Lymphadenectomy
The thoroughness of lymph node dissection was evaluated by 
the number of dissected lymph nodes,8 and the cut-off value is 
determined by the ROC curve and Youden index. The ana-
tomic extent of standard lymphadenectomy for EC includes 

the pelvic and para-aortic region. The decision of PALND was 
made by the surgeons according to preoperative pathological 
reports and radiographic data as well as intraoperative 
findings.

Type of Endometrial Cancer
Type I EC is pathologically defined as grade 1/2 endome-
trioid adenocarcinoma (or endometrioid adenocarcinoma 
with squamous differentiations) while Type II EC, the 
grade 3 endometrioid adenocarcinoma (or endometrioid 
adenocarcinoma with squamous differentiations) or high- 
grade non-endometrioid carcinoma (including endometrial 
serous carcinoma, clear cell carcinoma, squamous carci-
noma, adenosquamous carcinoma, mixed carcinoma and 
undifferentiated carcinoma).9

Statistical Analysis
The categorical variables were evaluated by the Pearson 
chi-square test. Survival analyses were conducted by the 
K-M method. The Log rank test was used to estimate the 
differences in survival. The cut-off value of dissected 
nodes was determined together by the ROC curve and 
Youden index. Multivariate analyses were performed by 
the Cox model. p<0.05 was considered statistically signif-
icant in all tests in software SPSS of version 23.0.

Figure 1 Consort flow diagram.
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Results
Demographic Characteristics
Demographic characteristics of 682 patients with two 
types of EC are illustrated in Table 1. The median age of 
the patients is 52 (27–89), and the median BMI is 24.44 
(16.35–42.24). Patients with two types have obvious dif-
ferences in the International Federation of Gynecology and 
Obstetrics (FIGO) stage and tumor invasion indicators 
including myometrial invasion, tumor size, adnexal metas-
tasis, and lymphovascular space invasion. More patients 
with type II EC were diagnosed at postmenopausal age, 
compared to those with type I (70.6% vs 50.9%, p < 
0.001); more received post-operative treatments (89.6% 

vs 51.3%, p < 0.001). No significant difference in surgical 
approach (laparotomy or laparoscopy) and obesity is 
observed. The rate of laparoscopy, respectively, is 55.8% 
vs 61.8% (p = 0.199) and the proportion of BMI > 24 is 
51.5% vs 54.9% (p = 0.472) (Table 1).

543 of these 682 patients had received pelvic lympha-
denectomy, and 60 of whom had extra para-aortic lympha-
denectomy. The number of total dissected nodes, negative 
nodes, and positive nodes were attained in the post- 
operative pathology report. The median number of total 
dissected nodes is 26 (1–76), the median number of posi-
tive nodes dissected is 2 (1–17), and the median number of 
positive nodes dissected is 26 (0–76).

Table 1 Demographic Characteristic of Patients (n=682)

Characteristics Type I % Type II % Total p-value

Age ≤55 y (%) <0.001

Yes 330 63.6 76 46.6 406

No 189 36.4 87 53.4 276

Menopause at diagnosis (%) <0.001

No 255 49.1 48 29.4 303
Yes 264 50.9 115 70.6 379

BMI ≤24kg/m2(%) 0.472
Yes 234 45.1 79 48.5 313

No 285 54.9 84 51.5 369

Surgical approach (%) 0.199

Laparotomy 198 38.2 72 44.2 270

Laparoscopy 321 61.8 91 55.8 412

Adjuvant treatment (%) <0.001

Yes 266 51.3 146 89.6 412
No 253 48.7 17 10.4 270

FIGO stage (%) <0.001
I/II 489 94.2 102 62.6 591

III/IV 30 5.8 61 37.4 91

Myometrial invasion (%) <0.001

≤1/2 433 83.4 93 57.1 526

>1/2 86 16.6 70 42.9 156

Size of tumor ≤2cm <0.001

Yes 249 48.0 46 28.2 295
No 270 52.0 117 71.8 387

Adnexal metastasis (%) <0.001
Negative 506 97.5 138 84.7 644

Positive 13 2.5 25 15.3 38

Lymphovascular space invasion (%) <0.001

Negative 503 96.9 141 86.5 644

Positive 16 3.1 22 13.5 38
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Survival Analysis
More than 20 (the cut-off value) lymph nodes are 
considered the systemic lymphadenectomy. The mean 
OS of type I and type II cohort are 72.7 months (95% 
CI: 71.8–73.7) and 53.6 months (95% CI: 49.5–57.7), 
the K-M method was conducted to make the compar-
ison of OS between ≤20 and >20 dissected nodes in 
type I EC (Figure 2A). More than 20 dissected nodes 
could not be proved to increase the OS of type I EC 
(p=0.784).

Type II EC has three times more chance of lymphatic 
metastasis compared with type I.10 K-M method was also 
conducted to make the comparison of OS between ≤20 and 
>20 dissected nodes in type II EC (Figure 2B), and the 
5-year OS rates were 55.0% and 89.2% (p = 0.002), 
suggesting that the OS of patients with >20 dissected 
nodes was statistically longer than that of patients with 
≤20 lymph nodes dissected.

Subgroup analysis: Further analyses were conducted to 
compare the OS of type II EC with ≤20 or >20 dissected 
nodes in cohorts with and without lymphatic metastasis. 
For those with ≤20 nodes dissected, the OS of positive 
node group was significantly worse, p= 0.014 (Figure 3A). 
For those with >20 dissected nodes, despite with lympha-
tic metastasis, a similar OS was observed between the two 
cohorts (p=0.965). (Figure 3B).

To verify whether or not the thoroughness of lympha-
denectomy is an independent factor for OS of type II EC, 
multivariate analysis was conducted. Cox model enrolled 
factors selected by K-M analyses and those that were 
considered to have contributions to survival clinically. 
The results indicated that thoroughness of lymphadenect-
omy, the surgical approach, menopause or pre-menopause 
at diagnosis, myometrial invasion and the FIGO stage 
were independent prognostic factors affecting OS of type 
II EC. Early stage, laparoscopy, >20 dissected nodes, 

Figure 2 (A) Comparison of OS in type I EC between ≤20 and >20 lymph nodes dissected. (B) Comparison of OS in type II EC between ≤20 and >20 lymph nodes 
dissected.

Figure 3 (A) Comparison of OS in patients with and without lymphatic metastasis in type II EC with ≤20 lymph nodes dissected. (B) Comparison of OS in patients with and 
without lymphatic metastasis in type II EC with >20 lymph nodes dissected.
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pre-menopause and myometrial invasion <1/2 increases 
the OS rate of patients with type II EC (Table 2).

Discussion
This retrospective cohort study enrolled patients with EC 
of total 682. The different impact of thorough lymphade-
nectomy upon OS in type I and type II EC has been 
observed. Type II EC with >20 dissected nodes presented 
better OS compared with ≤20, and systemic lymphade-
nectomy was further indicated as an independent factor 
affecting OS of type II EC. Besides, the subgroup with 
positive node benefits from systemic lymphadenectomy, 
reaching a similar OS of those without node metastasis.

The thoroughness of lymphadenectomy does not 
improve the OS of type I EC since its prognosis is already 
satisfying, even in subgroup of advanced stage (Figure S1, 
Table S1). Type II EC benefits from thorough lymph node 
dissection, possibly due to its greater invasiveness of can-
cer cells. Removement of lymph nodes as many as possi-
ble can theoretically reduce more cancer cells, especially 
micro-metastasis, which could further explain the results 
of subgroup analysis. Despite lymphatic metastasis, more 
than 20 dissected nodes are beneficial for reducing the risk 
of death in type II EC patients.

Lymphadenectomy has been recommended by the 
American College of Obstetricians and Gynecologists 
(ACOG) in surgical staging for EC patients since 2005.11 

While the survival advantage of thorough lymph node 
dissection is still being questioned, the long-term compli-
cations have always been a problem to neglect. Systemic 
lymphadenectomy commonly leads to lymphedema in the 
lower extremities, especially during dissections in certain 
regions such as the circumflex iliac spinal lymph node.12 

Since there is no optimal treatment for lower extremity 
lymphedema at present, lifetime care is needed in some 
severe cases.4,5 Recently, whether it is necessary to per-
form thorough lymphadenectomy for all EC patients has 
been controversial. Initially, Pierluigi et al found that sys-
temic lymph node dissection does not increase OS and 
Progression-free survival for early endometrial cancer.13 

But some other studies have found that in early-stage EC 
with moderate to high-risk factors for recurrence and 
pathological grades of G3, removal of >11 lymph nodes 
was associated with a better prognosis.14,15 And 
a retrospective study found that >25 pelvic and para- 
aortic lymph node dissection for high-grade EC could be 
an independent factor in reducing recurrent rates and ben-
efiting long-term survival and disease-free survival.3 

Another multicenter retrospective cohort study demon-
strated that removal of as many lymph nodes as possible 
for moderately high-risk stage IIb-IIIc2 endometrioid car-
cinoma ensures an accurate staging and improves the 
prognosis.6 In some way, more clinicians seem to reach 
a consensus that systemic lymphadenectomy is not ideal 
for all EC. It reminds us of selectively performing sys-
temic lymphadenectomy in a certain group of patients. 
With the premise of not worsening prognosis, complica-
tions brought by systemic lymphadenectomy could be 
avoided as far as possible. Except for the stage and the 
risk factor of recurrence and metastasis, the type should be 
also taken into consideration.

The 5-year OS of type I EC in this study is up to 
98.4%, which was not ameliorated by thorough lympha-
denectomy. Besides no survival benefits have been 
observed, the rates of swelling and numbness caused by 
lymphadenectomy are up to 27% and 11.7%. Therefore, 
for type I EC, thorough lymphadenectomy would not be 
recommended according to our results.

The sentinel node (SLN) biopsy and dissection have 
come up as an alternative staging technique. Its ability of 
detection in pelvic lymphatic metastasis has been verified 
in early-stage EC,16 but the detection rate of the para- 

Table 2 Cox-Regression Analysis in Type-II EC Patients (n = 
163)

Variables Overall Survival

HR (95% CI) P-value

Multivariate analysis

2016 FIGO stage

I/II 1
III/IV 6.718 (2.882–15.661) <0.001

Myometrial invasion
<1/2 1

>1/2 2.892 (1.210–6.911) 0.017

Surgical approach

Laparotomy 1

Laparoscopy 0.411 (0.172–0.981) 0.045

No. total nodes obtained

≤20 1
>20 0.366 (0.166–0.810) 0.013

Menopause at diagnosis
No 1 0.045

Yes 3.055 (1.023–9.117)
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aortic lymph node is still low.17–19 For another, the iso-
lated para-aortic lymph node metastasis in high-risk EC 
was reported to be 16%,16 which should not be ignored. 
Interestingly, Tae et al have discovered when there are >30 
dissected nodes, the rate of isolated para-aortic lymph 
node metastasis is 0%,6 suggesting the possibility of such 
metastasis could be diminished by systemic lymph node 
resection. The pelvic lymph node metastasis of type II is 
three times more than type I EC10 and Marcos et al 
observed all three patients in their study with false- 
negative SLN had type II EC.20 The thorough lymphade-
nectomy seems not avoidable for type II EC with its 
detection ability and survival benefit. Consequently, the 
pre-operative diagnosis of type is of great importance. 
The concordance rates of the pre-operative and final patho-
logical report are reported to be varied between 56%-81%. 
7.2% had downgrade discordance, and the most common 
type of downgrade was seen in type I EC.21 Based on the 
low possibility of downgrade post-operatively, thorough 
lymphadenectomy could be suggested for the curettage- 
diagnosed type II EC. Other strategies such as combined 
diagnosis might increase the accuracy of curettage.

A similar study has noticed the impact of systemic 
lymphadenectomy on non-endometrioid EC. The study 
from American Sriram Venigalla et al have reported the 
thoroughness of lymphadenectomy is an independent 
prognostic factor for risk of death in patients with non- 
endometrioid EC, and the cut-off value was 15.7 In this 
study, the G3 endometrioid endometrial cancer (EEC) is 
included together with non-endometrioid EC. The type of 
EC was firstly proposed in 1983 by Bohkman,22 since then 
the classification of G3 EEC has always been controver-
sial, as it has both features of type I and type II EC.23–25 In 
this study, G3 EEC was classified as type II EC as most 
researchers do.26–28 Although guidelines of NCCN and 
SGO have recently recommended the inclusion of SLN 
mapping for EC patients, the European Society of 
Gynecological Oncology (ESGO) has been skeptical 
about it.4 The SLN biopsy is only recommended as 
a proper alternative for early-stage and intermediate-high 
risk EC. And the lymphadenectomy is recommended for 
EC with high risk of recurrence, G3 EEC and non- 
endometrioid EC,29 which is precisely consistent with 
type II in our study.

The dissection of suspicious enlarged nodes is sug-
gested by the NCCN guideline. Pre-operative radiography 
is an alternative technique to help presuppose lymph node 
metastasis. The high sensitivity and specificity in 

detecting lymphatic metastasis of Magnetic Resonance 
Imaging (MRI) have been reported in a retrospective 
study,30 and its relatively higher accuracy rate was further 
verified by Koplay et al compared with B-mode and 
Computed Tomography (CT) scan,31 In this study, 533 
patients underwent pelvic and abdominal CT or MRI 
before surgery. A total of 32 cases were positive for 
lymphatic metastasis, and 28 of which underwent pre- 
operative radiography. In 17 of the 28 patients (Including 
3 type I EC and 14 type II EC), pre-operative imaging 
indicates node disease. Eleven cases of lymph node metas-
tasis were not detected by MRI/CT (false-negative rate 
was 2.1%) and in 14 cases pre-operative lymphatic metas-
tasis in MRI/CT was not further supported by pathology 
after surgery (false-positive rate was 2.6%). The imaging 
performance in the early stages of cancer may not be 
typical, and the accuracy of the pre-operative assessment 
of lymphatic metastasis may depend on the resolution of 
imaging system and experience of radiographers as well. 
Meanwhile, it requires a gynecologic oncologist to 
enhance the ability to read imaging for ideal pre- 
operative evaluation.

Laparoscopy was found to improve the OS of type II EC 
compared with open laparotomy in this study. Although the 
minimally invasive approach has been proved with no sig-
nificant survival benefits for OS,32 for type II EC with a high 
possibility of metastasis, a bright surgical field of view could 
help perform a thorough lymphadenectomy.

One of the strengths of this study is the comparison of 
the survival benefits of thorough lymphadenectomy 
between two types of EC, providing practical evidence 
for clinical work. And the other is that the unity of staging 
surgery from a single center reduces confounding factors. 
One of the limitations lies in its retrospective nature. 
Second, the sample size was not enough in the subgroup 
analysis, resulting in a less strong conclusion.

Conclusions
For type II EC, thorough lymphadenectomy could improve 
the OS, and more than 20 lymph nodes dissected is an 
independent prognostic factor. For clinically early-stage 
EC, pre-operative pathological diagnosis, type and lym-
phatic metastasis have guiding value for surgery extent 
and range. Selectively performing lymphadenectomy 
could be recommended for pre-operatively and intraopera-
tively suspected type I EC, which was demonstrated not to 
improve the prognosis. In contrast, tendentious systemic 
lymphadenectomy could be performed for type II EC 
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despite lymphatic metastasis. Related prospective research 
would further support our results. Preoperative diagnosis 
strategy of EC type by radiography and curettage could be 
further investigated to guide the staging surgery plan.
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