
INTRODUCTION

Endometrial cancer is the most common gynecological 

malignancies in developed countries, and its incidence is ris­
ing. Patients are commonly diagnosed at an early stage, when 
the tumor is confined to the body of uterus, with an overall 
survival ranging from 85% to 91% [1,2]. 

Surgical management of endometrial cancer is nonetheless 
a challenge. Until recently, many hospitals use extensive 
surgery with pelvic lymph node resection for all women. Two 
recent multicenter randomized controlled trials found that 
this procedure provided no benefits in terms of overall or 
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disease-specific and recurrence-free survival in women with 
early-stage endometrioid endometrial cancer (EEC) [3,4]. It 
is thus widely accepted now that pelvic lymphadenectomy 
should not be performed for low-risk disease. Instead, the 
risks and benefits of each surgical option must be balanced to 
avoid both over- and under-treatment. Changes in practices 
including fewer pelvic lymphadenectomies led to the publica­
tion of new guidelines in Europe by the European Society for 
Medical Oncology (ESMO) [5] and by French institutions [6].

Guidelines by the ESMO [5] and by French institutions [6] 
classify women with early-stage endometrial cancer in three 
groups: low-risk (The International Federation of Gynecology 
and Obstetrics [FIGO] [7] stage IA, grade 1 or 2 histology, en­
dometrioid type); intermediate-risk (stage IA and grade 3, en­
dometrioid type, or FIGO IB, grade 1 or 2, endometrioid type); 
and high-risk (stage IB and grade 3, endometrioid type, or 
stage IA-B non-endometrioid type, or stage I with lymphovas­
cular invasion). The staging and risk assessment is determined 
preoperatively on histological analysis (biopsy or curettage) 
and imaging (ultrasound or magnetic resonance imaging 
[MRI]). Because recurrence is unlikely in women in the low- 
and intermediate-risk groups, lymph node resection is not 
recommended for both of them in French recommendations. 
In ESMO’s guidelines, systematic pelvic lymphadenectomy 
should not be performed for low-risk EEC and is debated for 
intermediate-risk EEC. In this case, preoperative staging must 
be highly accurate, for the lack of lymph node resection may 
increase the risk of recurrence and necessitate further surgery, 
while unnecessary lymph node resection may increase the risk 
of surgical complications. Indeed, if high risk is diagnosed on 
the surgical specimen, lymph node status should be known 
to adapt the adjuvant treatment (pelvis radiation therapy 
or extended aortic field radiation if para-aortic lymph node 
resection is positive). 

Since the publication of new French guidelines in November 
2010, our surgical practices have changed, and in parallel, the 
number of reoperations has increased because of discrepancy 
between preoperative and final histology results.

The aim of our study is, first, to analyze the evolution of our 
surgical practices regarding management of early-stage EEC 
since the new recommendations. We secondly evaluate the 
issues of this new two-step surgical approach—rate of reop­
eration, morbidity—in cases of preoperative understaging.

MATERIALS AND METHODS

This retrospective observational before-after study was 
performed at Lille University Hospital from January 2006 to 
December 2013. Two periods were defined: 2006 to 2010 
(before ESMO recommendations) and 2011 to 2013 (after 
ESMO recommendations), in order to have a similar number 
of patients in the two groups. 

After approval by a National Ethic Committee (CEROG 
2013-GYN-0901), we used computerized medical records to 
identify all women who underwent surgery for EEC assessed 
preoperatively at low- or intermediate-risk and conducted a 
retrospective analysis of the data retrieved from their hospital 
charts. The study excluded women with type 2 histology, 
high-risk, or a FIGO stage >1 and those for whom surgery was 
contraindicated due to severe comorbidities or for whom a 
conservative treatment was performed in order to preserve 
fertility. 

Preoperative staging was based—according to FIGO classifi­
cation—on preoperative MRI and histology (either endometrial 
biopsy or hysteroscopy-curettage). Preoperative and postop­
erative risk levels (low, intermediate, or high) were attributed 
a posteriori according to the ESMO recommendations: low-

Fig. 1. Flow diagram for patient’s manage
ment after 2010. EEC, endometrioid endo
metrial cancer. 
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risk (FIGO stage IA, grade 1 or 2 histology, endometrioid type); 
intermediate-risk (FIGO stage IA and grade 3, endometrioid 
type; or FIGO IB, grade 1 or 2, endometrioid type); and high-
risk (stage IB and grade 3, endometrioid type; or stage IA–B 
non-endometrioid type; or stage I with lymphovascular inva­
sion). The preoperative low/intermediate-risk assessment was 
compared with the final risk assessment based on the final 
pathology diagnosis of the resected uterus as the reference. 
The preoperative assessment was considered understaged if 
the postoperative FIGO stage was more than I or the patient 
was classified as high risk. 

Demographic and histological characteristics of patients 
were studied to verify that two groups were comparable. The 
surgical management (incision, rate of pelvic lymphadenec­
tomy, mean operative time), the operative morbidity and 
mortality (blood loss, rate of perioperative complications), 
and the rate of preoperative understaging were compared 
between the two periods. The complications were described 
using the Dindo classification [8]. In the second time, the 
rate of reoperation during the second period for lymph node 
resection—theoretically necessary and really performed—and 
the morbidity of this reoperation were analyzed. Our surgical 
management for the second period is summarized in a flow 
diagram (Fig. 1). 

Statistical analysis was based on Student t-test and the 
Mann-Whitney test for parametric and non-parametric 
continuous variables, respectively, and the chi-square test or 
the Fisher exact test, as appropriate, for categorical variables. 
Results are presented as percentages or as mean±SD. Values 
of p<0.05 were considered to denote significant differences. 
Data were managed with Graph Pad Software (Graph Pad 
Software Inc., La Jolla, CA, USA). 

RESULTS

1. Demographic and preoperative histological  
characteristics of overall population 

In total, 123 women were consecutively treated for EEC 
preoperatively assessed at low- or intermediate-risk at our 
institution between January 1, 2006, and December 31, 2013: 
61 were included between 2006 and 2010 and 62 between 
2011 and 2013. Demographic characteristics (age at diagnosis, 
body mass index) were comparable between the two groups. 
Risk factors for endometrial cancer (diabetes, hormonal 
therapy after breast cancer) were also present similarly be­
tween the two groups, except the postmenopausal hormone 
replacement therapy which has been most widely prescribed 
during the first period (14.8% vs. 3.2%, p=0.03). Preoperative 
tumor characteristics (histological grade, myometrial invasion 
on pelvic MRI, and presumed risk level) were also comparable 
(Table 1).

2. Surgical management (first procedure) of overall  
population 

Surgery was performed by laparoscopy equivalently during 
the two periods (78.7% vs. 80.6%) (Table 2). In addition, we 
noticed a development of the robot-assisted laparoscopic 
surgery, which is not significant (8.2% vs. 16.1%, p=0.07).

Pelvic lymphadenectomy at the first surgery was performed 
significantly less frequently in the second period than the 
first period (19.4% vs. 88.5%, p < 0.001). Mean operative time 
has also decreased (237.3±97.2 and 184.8±90.2 minutes, 
p=0.001), together with the length of hospital stay (5.6±1.6 
days vs. 4.4±2.3 days, p<0.001).

We noticed that the rate of complications decreased during 
the second period (32.8% vs. 9.7%, p<0.001), in particular for 
severe complications (complications Dindo IIIb: 35.0% vs. 0%, 
p<0.001).

3. Final histology and rate of understaging of overall 
population 

For the first period, of 61 women initially considered at low- 

Table 1. Demographic and preoperative histological characteristics of 
overall population

Characteristic
Period 1: 

2006–2010
(n=61)

Period 2: 
2011–2013

(n=62)
p-value

Age (yr) 63.4±10.5 63.4±9.6 0.84

Body mass index (kg/m2) 32.2±11.4 31.5±8.5 0.75

Menopause 55 (90.2) 55 (88.7) >0.99

Diabetes 11 (18.0) 13 (21.0) 0.68

Hormone replacement therapy 9 (14.8) 2 (3.2) 0.03

Tamoxifen treatment 2 (3.3) 4 (6.5) 0.68

Histological grade 0.21

    1 48 (78.7) 52 (83.9)

    2 10 (16.4) 10 (16.1)

    3 3 (4.9) 0

Myometrial invasion on MRI 0.17

    <1/2 48 (78.7) 42 (67.7)

    ≥1/2 13 (21.3) 20 (32.3)

Presumed risk 0.46

    Low 45 (73.4) 42 (67.7)

    Intermediate 16 (26.2) 20 (32.3)

Values are presented as mean±SD or number (%).
FIGO, International Federation of Gynecology and Obstetrics; MRI, 
magnetic resonance imaging.
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or intermediate-risk, 19 patients were upstaged to high-risk or 
FIGO >I. Thus, the rate of discrepancies between preoperative 
risk group and final histology diagnosis was 31.1% (20% and 
62.5% for the presumed low- and intermediate-risk, respec­
tively) (Table 3). 

For the second period, of 62 women initially considered 
at low- or intermediate-risk, 17 patients were upstaged to 
high-risk or FIGO >I. Thus, the rate of discrepancies between 
preoperative risk group and final histology diagnosis was 
27.4% (19% and 45% for the presumed low- and intermediate-
risk respectively). The histological discrepancies between 
preoperative risk group and final histology for understaged 
women are described in the Table 4.

The understaging rate was comparable between the two 
periods (31.1% vs. 27.4%, p=0.71).

4. Surgical management of patients whose risk was  
understaged (2011 to 2013) 

Among 17 patients whose risk was underestimated pre­

operatively, four had received pelvic lymphadenectomy 
concomitant with total hysterectomy (one patient had pelvic 
MRI which evoke a carcinosarcoma—confirmed on final 
histology—and one patient had a stage IB grade 2 disease) 
(Table 4, Fig. 2). Thus, 13 patients (21.0%) required second 
surgical procedure for lymph node staging. Among them, four 
patients (30.8%) didn’t undergo this surgery unlike guidelines, 
due to age and/or comorbidities (stroke with hemiplegia and 
severe cardiac history).

Nine patients (69.2%) underwent a second-line surgery with 
para-aortic lymphadenectomy (+/– pelvic lymphadenectomy, 
omentectomy, appendectomy if type 2 histology) according 
to ESMO recommendations. The surgical approach was lapa­
roscopy in seven cases, robot-assisted laparoscopy in one case 
and laparotomy in one case. The average para-aortic lymph 
node yield was 11.5±7.2 (range, 0 to 24). In one patient, the 
para-aortic lymphadenectomy wasn’t feasible due to obesity 
and peritoneal adhesion on the operative site. The mean 
operative time of this second procedure was 246.1±117.8 

Table 2. Surgical characteristics of overall population for the first procedure

Characteristic Period 1: 2006–2010  
(n=61)

Period 2: 2011–2013  
(n=62) p-value

Surgical approach 0.070

    Laparoscopic surgery 48 (78.7) 50 (80.6)

    Robot-assisted laparoscopic surgery 5 (8.2) 10 (16.1)

    Laparotomy 8 (13.1) 2 (3.2)

Surgical protocol

    Total number of surgical procedures 1.1±0.2 1.2±0.4 0.030

    Hysterectomy+BSO 61 (100) 62 (100) NS

    Pelvic lymphadenectomy 54 (88.5) 12 (19.4) <0.001

    Para-aortic lymphadenectomy 3 (4.9) 1 (8.3) 0.360

Mean operative time (min) 237.3±97.2 184.8±90.2 0.001

Length of hospital stay (day) 5.6±1.6 4.4±2.3 <0.001

Complications (Dindo classification*) 20 (32.8) 6 (9.7) <0.001

    I 6 (30.0) 5 (83.3)

    II 3 (15.0) 0

    IIIa 4 (20.0) 1 (16.7)

    IIIb 7 (35.0) 0

Mean blood loss (mL) 500±650 190±170 0.003

Transfusion 3 (4.9) 0 0.120

Values are presented as number (%) or mean±SD.
BSO, bilateral salpingo-oophorectomy; NS, not significant.
*Dindo classification: classification of surgical complications: Grade I, any deviation from the normal postoperative course without the need 
for pharmacological treatment or surgical, endoscopic and radiological interventions (allowed therapeutic regimens are: drugs as antiemetics, 
antipyretics, analgesics, diuretics and electrolytes and physiotherapy. This grade also includes wound infection opened at the bedside); Grade 
II, requiring pharmacological treatment with drugs other than such allowed for grade 1 complications. Blood transfusions and total parenteral 
nutrition are also included; Grade III, requiring surgical, endoscopic or radiological intervention (IIIa, intervention not under general anesthesia; 
IIIb, intervention under general anesthesia); Grade IV, life-threatening complication; Grade V, death of a patient.
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Table 3. Final pathology

Variable Period 1: 2006–2010
(n=61)

Period 2: 2011–2013
(n=62) p-value

Histology 0.37

    Endometrioid adenocarcinoma 50 (82.0) 57 (91.9)

    Mixed adenocarcinoma 4 (6.6) 1 (1.6)

    Type 2 4 (6.6) 2 (3.2)

    No residual tumour 3 (4.9) 2 (3.2)

Histological grade 0.22

    1 40/54 (74.1) 44/58 (75.9)

    2 11/54 (20.4) 13/58 (22.4)

    3 3/54 (5.5) 1/58 (1.7)

Lymphovascular space invasion 16 (26.2) 12 (19.4) 0.36

Positive pelvic nodes 5/54 (9.3) 2/12 (16.7) 0.60

Risk for recurrence 0.71

    Low-risk 32 (52.5) 37 (59.7)

    Intermediate-risk 10 (16.4) 8 (12.9)

    High-risk or FIGO stage >I* 19 (31.1) 17 (27.4)

Values are presented as number (%).
*It indicates understaging.
FIGO, International Federation of Gynecology and Obstetrics.

Table 4. Histological characteristics of the “understaged” patients of the second period

Patient 
no.

Preoperative  
risk Surgery Postoperative 

risk Final histology Tumor size 
(mm)

FIGO 
stage

Lymphovascular 
invasion Reintervention

1 Low HT+PL High Endometrioid 50 II No NI

2 Low HT+PL High Endometrioid 45 IIIC No NI

3 Low HT+PL High Mucinous 73 IIIC No NI

4 Intermediate HT+PL High Carcinosarcoma 63 IA No NI

5 Low HT High Mixed adenocarcinoma 35 IA Yes Yes

6 Low HT High Endometrioid 20 IB Yes Yes

7 Low HT High Endometrioid 30 IB Yes Yes

8 Low HT High Endometrioid 35 IB Yes Yes

9 Low HT High Endometrioid 30 IA Yes Yes

10 Low HT High Endometrioid NA IA Yes Yes

11 Low HT High Endometrioid 70 II Yes Yes

12 Low HT High Endometrioid 65 IIIB Yes No

13 Low HT High Endometrioid 27 IB Yes No

14 Intermediate HT High Clear cell adenocarcinoma 43 IA No Yes

15 Intermediate HT High Endometrioid 20 IA Yes Yes

16 Intermediate HT High Endometrioid 35 IA Yes No

17 intermediate HT High Endometrioid 40 IIIB Yes No

FIGO, International Federation of Gynecology and Obstetrics; HT, hysterectomy; NA, not available; NI, non indicated; PL, pelvic lymphadenectomy.
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minutes. The length of hospital stay was 4.4±2.7 days. 33.3% 
of these patients had a postoperative complication requiring a 
third operation (grade IIIb of Dindo classification). One patient 
had a hematoma of the rectus abdominis muscle secondary 
infected and drained surgically, one patient a lymphocele 
causing ureteral compression requiring ureteral catheters, and 
one patient had an infected retroperitoneal hematoma with 
mass effect on the urinary tract surgically drained. Pathology 
was positive for two patients: one patient had para-aortic 
lymph node metastasis, and one had omentum metastasis. 
Consequently, these two patients underwent a more ag­
gressive postoperative treatment (radiation therapy with an 
extended aortic field of radiation).

DISCUSSION

Our study allowed to highlight the changes in surgical prac­
tices since the new recommendations. These guidelines are 
followed in our center, as pelvic lymphadenectomy rate has 
significantly decreased after 2010 (88.5% vs. 19.4%, p<0.0001). 
The majority of the patients were operated by laparoscopic 
surgery and the rate of robot-assisted laparoscopic surgery 
has doubled during the second period. We noticed that 
perioperative morbidity and mean blood loss decreased after 
the recommendations for overall population. We also found a 
longer operative time and a longer length of stay during the 
first period. These differences can be explained, firstly by the 

learning curve of the laparoscopic approach (longer operative 
time) and secondly, by the morbidity of the pelvic lymph 
node resection (increased risk of bleeding, postoperative 
lymphedema).

Since 15 years, laparoscopy has become the gold standard 
surgical approach for the management of patients with 
presumed early-stage endometrial cancer [9]. Several random­
ized studies [10,11] and a Cochrane Review [9] published in 
2012 have compared these two surgical approaches, without 
bringing out any differences in term of intraoperative morbid­
ity or disease-free survival, but a decrease of mean blood loss, 
postoperative complications and mean length of stay. For all 
these reasons, minimally invasive surgical techniques have 
become established as standard therapy for treating women 
with early-stage EEC, as notified in the different guidelines 
[5,6]. However, the presence—as other surgeries—of a learn­
ing curve can explain longer operative times, more blood loss, 
or even a higher rate of intraoperative complications [12,13]. 
So we cannot ignore in our series the increasing experience of 
surgeons to explain the improvement observed between the 
two periods. Indeed, the generalization of the laparoscopic 
approach for the surgical treatment of endometrial cancer 
occurred in our center during the 2000s, with a rate of lapa­
roscopy only about 53.8% between 2000 and 2005.

Moreover, pelvic lymphadenectomy has its own morbidity, 
already described in literature [3,4,14]. Although systematic 
pelvic lymphadenectomy statistically significantly improved 
surgical staging, it did not improve disease-free or overall 

Fig. 2. Flow chart of patients with endo
metrioid endometrial cancer (EEC) of the 
period 2 (2011 to 2013).

50 Hysterectomy with bilateral salpingo-
oophorectomy

12 Hysterectomy with bilateral salpingo-
oophorectomy+pelvic lymphadenectomy

45 Low or
intermediate-risk

49 No second surgery
13 Second surgery: pelvic +/
para-aortic lymphadenectomy

13

4

4

17 High-risk

62 EEC preoperatively assessed
at low or intermediate risk
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survival for the confirmed early-stage EEC at low-risk. Post­
operative complications (essentially lymphedema and deep 
venous thrombosis) occurred statistically significantly more 
frequently in patients who had received pelvic systematic 
lymphadenectomy, as it has been demonstrated in the two 
large randomized trials on the subject [3,4]. Dowdy et al. [14] 
and Mariani et al. [15] have also demonstrated that lymph­
adenectomy increases morbidity and cost of care without 
discernible benefits in this low-risk EEC. According to these 
data on morbidity, the sentinel lymph node procedure has 
emerged as a possible alternative to systematic pelvic lymph­
adenectomy for some authors [16-18]. In fact, the advantage 
of this method is to perform a less invasive surgical procedure, 
while benefiting from the nodal staging to choose adjuvant 
therapy or other surgical management. Since ASTEC trial [4], 
the debate was revived concerning the benefit of lymphad­
enectomy in case of intermediate-risk EEC. For example, the 
SEPAL study [19] showed that complete lymphadenectomy 
improves the overall survival in intermediate and high risk 
EEC. Therapeutic management of the intermediate-risk group 
remains a hot topic.

Indeed, we should balance the morbidity of pelvic lymph­
adenectomy with the necessity of reoperation in case of un­
derstaging preoperative risk. A second surgery for a complete 
node staging is not without its own complications [20] and 
it can increase the cost of medical care. A cost-effectiveness 
analysis should be performed in the second time to evaluate 
this point. In our study, this second surgical procedure had 
a mean operative time around 4 hours and a high rate of 
morbidity. Indeed 33.3% of patients had a third surgery for 
serious postoperative complication. Besides, surgical staging 
has not been fully realized for one patient due to obesity and 
peritoneal adhesion due to the first operation.

Moreover, in our study, 30.8% of patients didn’t undergo 
the second staging due to their age or comorbidities. In fact, 
women with endometrial cancer, who are often old and over­
weight and have frequent comorbidities (hypertension and/
or diabetes) [21,22] cannot always benefit from the second 
procedure due to anesthetic or surgical contraindications. In 
these cases, they didn’t undergo the optimal treatment.

In summary, there are two issues raised by these new re­
commendations for women with presumed early-stage disease. 
Indeed, the therapeutic de-escalation proposed for these 
women exposes them to: (1) a higher rate of morbidity in case 
of reintervention; and (2) a risk of recurrence due to inadequate 
initial staging if the second surgical procedure is not performed.

Our study showed an important—and stable over time—
understaging rate for women whose preoperative risk was 
assessed as low or intermediate. More than one quarter of the 

patients were finally upstaged as high risk or FIGO >I on final 
pathology. Moreover, the understaging rate during the sec­
ond period is probably slightly underestimated because few 
pelvic lymphadenectomy were performed (2% of the patients 
during the first period were upstaged only due to lymph 
node metastasis). This rate, although important, is similar to 
those in other studies [23-25]. Preoperative histology samples 
often differ from the final pathology finding. In a study of 291 
endometrial cancer patients, Goudge et al. [23] found that 
18% of tumors were upstaged. Similarly, Ben-Shachar et al. [24] 
reported that the final pathology finding led to upstaging for 
19% of 181 patients with a preoperative grade 1 tumor. 

Nevertheless, since the new guidelines the preoperative 
risk staging has become the cornerstone of optimal manage­
ment of EEC. The risk assessment is actually based on a 
simple histological analysis (either endometrial biopsy or 
hysteroscopy-curettage) associated with MRI. But several trials 
are developing news preoperative independent markers of 
lymph-node metastasis and poor prognosis of the disease, 
such as the dosage of serum human epididymis secretory 
protein E4 (HE4) and CA-125 [26]. Other studies support that 
status for estrogen receptor, progesterone receptor and 
the tumor suppressor p53 in primary EEC are independent 
prognostic markers [27,28]. These biomarkers analyze can be 
performed on curettage samples [28]. These new perspectives 
concerning the evaluation of the extra-uterine dissemination 
risk and the prognosis would be one way to better define 
patients requiring surgical lymph node staging. This would 
overcome the consequences of histological and/or radiologi­
cal preoperative understaging which occur frequently. Other 
trials are developing intra-operative markers of lymph node 
metastasis, such as sentinel lymph node procedure [16-18], 
and the “Mayo criteria” [15,29,30] or other risk scoring system 
[31].

Our study has some limits, mainly related to its retrospective 
nature, and the short follow-up for the patients of the second 
period. Indeed, it was not possible to compare the recurrence-
free survival between the two periods because they were 
not comparable in terms of postoperative follow-up. Conse­
quently, we can’t assess the impact of the new guidelines on 
disease-free survival for EEC presumed at low- or intermediate-
risk. The consequences of these new guidelines on the peri­
operative morbidity were difficult to establish too, due to a 
concomitant evolution of our practices (learning curve of the 
laparoscopic surgery). However it’s important to note that few 
publications evaluating the new recommendations in clinical 
practice are available in the literature. Moreover, the quality of 
the methodology and the large effective are two strengths of 
our work.
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In conclusion, our study highlights two major difficulties re­
lated to the clinical application of these new guidelines. First, 
we found an important preoperative understaging rate, which 
implies in theory that many patients will undergo second 
procedure. Then, these second-line surgeries are not always 
performed due to the significant comorbidity of this kind 
of patients. They also have a perioperative morbidity which 
must be balanced to the expected benefits of the absence 
of systematic pelvic lymphadenectomy. Prospective studies 
with sufficient follow-up are necessary to assert the absence 
of impact of these new recommendations on recurrence rate 
or disease-free survival. Waiting for these new data, it seems 
reasonable to perform immediately pelvic lymphadenectomy 
for presumed intermediate-risk EEC to avoid the risk of under­
treatment. New preoperative or intraoperative technics need 
to be developed to improve the evaluation of risk of lymph 
node dissemination (biomarkers, sentinel lymph node biopsy).
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