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Background. According to current treatment guidelines, comprehensive surgical staging procedures in endo-
metrial cancer confined to the uterus depend on uterine risk factors: a systematic lymph node dissection (LND) is
recommended in high risk patients and should be omitted in low risk patients. Its role in intermediate and high
intermediate risk patients is inconclusive. The aim of this analysis was to review the implementation of this risk-
adopted strategy.

Materials and methods. Data were provided by the population-based Munich Cancer Registry. Patients with
endometrial cancer diagnosed between 1998 and 2016 were included.

Results. Of 5446 eligible patients, 58.5%, 30.1% and 11.4% belonged to the low risk, intermediate/high-
intermediate and high risk group, respectively. Lymph node dissection was performed in 20.2%, 53.0% and
63.7% within these groups. Lymph node involvement was diagnosed in 1.7%, 9.6% and 19.3%, respectively. Within
these risk groups, there was no significant difference in the time to local recurrence, lymph node recurrence or
distant metastases between patients with and without LND. After adjusting for age and comorbidity-status, no
significant difference in overall survival was found.

Conclusions. The application of a risk-adopted management of LND in early endometrial cancer in real-life is
associated with a high rate of surgical under- and overtreatment. Corresponding survival data do not show a sig-
nificant benefit of a systematic lymph node dissection. In order to improve the management and outcome of
early endometrial cancer in the future, prospective trials, new surgical concepts and prognostic markers will
be primary and necessary.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Endometrial cancer is the most common carcinoma of the female
genital tract with over 300,000 new cases diagnosed each year world-
wide [1]. Projections show an increasing incidence of this disease re-
lated to the ageing population as well as the increasing prevalence of
obesity and metabolic syndromes [2]. Nodal involvement is one of the
most relevant prognostic factors. Therefore, lymph node status is im-
portant to determine tumor stage and to consider adjuvant radiother-
apy, chemotherapy or both [3]. Imaging techniques showed
unfavorable sensitivity and specificity, thus, the current “gold standard”
in the assessment of lymph node status remains comprehensive surgical
staging, i.e. systematic pelvic and para-aortic lymph node dissection
(LND) [4,5]. Since two randomized studies on endometrial cancer
could not show a benefit in recurrence free survival (RFS) or overall sur-
vival (0S) for patients who underwent at least systematic pelvic LND
compared to patients without LND, the necessity of LND is an ongoing
controversy [6,7].

According to treatment guidelines and international consensus
statements, a risk adopted management strategy is applied in the cur-
rent clinical concept: In patients classified as low risk for lymph node in-
volvement and recurrence (risk stratification see Table 1), with a tumor
confined to the uterus, no conspicuous intra-abdominal findings and
the absence of risk factors, it includes a simple hysterectomy and bilat-
eral salpingo-oophorectomy without lymph node assessment [8,9]. In
patients with high risk factors a systematic LND is recommended due
to a higher prevalence of nodal involvement. In cases of intermediate/
high intermediate risk factors, the best practice remains controversial,
resulting in the recommendation that LND “may be” performed or not
[9]. The role of systematic lymph node dissections is becoming increas-
ingly controversial in modern oncology [10-12].

Furthermore, stratification criteria in endometrial cancer are often
not valid pre- or intraoperatively: grading may change after final histo-
pathologic examination, and the depth of myometrial invasion can dif-
fer compared to initial findings of preoperative imaging or fresh
frozen section during surgery. The decision for adequate lymph node as-
sessment therefore poses a fundamental challenge in the clinical man-
agement of these patients: is a “one stop” surgical approach justified
or is a secondary lymph node operation after final histopathologic as-
sessment more reliable?

Longer operative times are necessary for a systematic lymph node
dissection and can be associated with considerable short- and long-
time morbidity. Increased blood loss, thromboembolic complications
and impairment of wound healing are more common after LND, and
lymphocele formation or edema of the limb with a leg volume change
over 10% in up to 34% of patients are long-term adverse events
[13,14]. Therefore, the extent of surgical staging is a consideration of
its associated risks: the benefit of the knowledge about nodal involve-
ment has to be balanced against the adverse events of comprehensive
surgical staging. Today, there is a wide range of surgical staging

Table 1
Risk groups according to ESMO-ESGO-ESTRO Consensus Conference [8].
Grading Histological type Stage LVSI
Low risk G1,G2  Endometrioid 1A Negative
Intermediate risk G1,G2  Endometrioid 1A Positive
G1,G2  Endometrioid IB Negative
G3 Endometrioid 1A Negative
High-intermediate risk G3 Endometrioid 1A Positive
G1,G2  Endometrioid IB Positive
High risk G3 Endometrioid 1B Negative/positive
G3 Non-endometrioid IA/B  Negative/positive

Il Negative/positive

Stage: IA = myometrial invasion <50%; IB = myometrial invasion >50%;

Stage II = cervical involvement, LVSI = lymphovascular space invasion.

ESMO: European Society of Medical Oncology, ESGO: European Society of Gynecologic On-
cology, ESTRO: European Society for Radiotherapy and Oncology

practices in endometrial cancer. The spectrum of lymph node assess-
ment may consist of sentinel lymph node mapping, systematic pelvic
or pelvic and paraaortic lymph node dissection [9,15].

Even though measurable criteria for omitting LND are lacking, it is
likely that comprehensive surgical staging is rarely performed in pa-
tients with severe comorbidities. In addition to limited life expectancy,
the restricted surgical treatment may also be due to a lack of adjuvant
treatment. Therefore, the cohort of patients with LND may have an in-
trinsically favorable health status and better access to the recom-
mended adjuvant treatment.

The aim of this study was to determine the status quo of surgical
management of endometrial cancer in this large patient population.
How many patients were surgically treated in accordance to the risk
adopted algorithm consisting of the avoidance of an unnecessary LND
in low risk patients and the performance of a reliable lymph node as-
sessment in high risk patients. Also, how many patients with and with-
out LND were diagnosed with loco-regional relapse or distant failure?
And what is the correlation of LND and survival once the comorbidity
status is considered?

2. Material and methods
2.1. Data collection

The Munich Cancer Registry (MCR) is a population-based clinical
cancer registry representing Upper Bavaria and a region of Lower Ba-
varia in southern Germany [16]. The registry catchment area has
grown to 4.8 million inhabitants over time. Pathology reports of solid
tumors from all pathology laboratories in the catchment area are avail-
able and provide the total number of patients in the region as well as
primary prognostic factors associated with the patients' disease. The cli-
nicians provide data concerning patient age, primary disease character-
istics (e.g. stage and histology), comorbidities and therapies. The
survival status of patients with cancer diagnoses is updated systemati-
cally through death certificates. All data and outcome measurements
(e.g. death, local recurrence, metastases) are documented according to
the guidelines of the International Agency for Research in Cancer
(IARC). Tumors are classified according to the staging criteria of the
7th edition (2009) of the Féderation Internationale de Gynécologie et
d'Obstétrique (FIGO) based on the TNM Classification of Malignant Tu-
mors [17]. The FIGO stage of tumors that had been classified according
to the former 5th edition (1997) or 6th edition (2002) was adjusted ac-
cording to the 7th edition (2009), i.e. stage IB was changed to stage IA
and stage IC was changed to IB, respectively.

2.2. Patients

Between 1998 and 2016, a total number of 9468 patients were diag-
nosed with tumors originating from the endometrium within the catch-
ment area (Fig. 1). Patients with non-invasive carcinoma (n = 34),
sarcoma or lymphoma (n = 384) as well as cases registered by death
certificates only (n = 33) or those who did not undergo a hysterectomy
(n = 664) were excluded from the analysis. Furthermore, patients with
evidence of previous or synchronous malignant tumors (n = 1318)
were excluded in order to eliminate conflicting treatment decisions
and overlapping tumor effects. The analysis of the remaining patients
provided a population-based survey of patients with a carcinoma of
the endometrium (n = 7035). To evaluate the effects of the lymph
node dissection (LND), analyses were limited to patients with stage
pT1 disease without any evidence of distant metastases at the time of
diagnosis. Risk groups were classified according to the European Society
for Medical Oncology system, and intermediate and high intermediate
risk groups were merged (cohort 1, n = 5446) [8]. An intraoperative
frozen section was not mandatory in order to assess uterine risk factors.
Secondary lymph node dissection after final pathology was at the dis-
cretion of the treating physician. LND was defined as pelvic or pelvic
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Fig. 1. Patient cohorts.

and para-aortic lymph node dissection. In cases of no specification the
removal of at least 10 lymph nodes was required. Lower lymph node
counts, lymph node samplings and sentinel lymph node dissections
(SLND) were not considered as a sufficient lymph node assessment
within the analysis and therefore analyzed as patients without LND.

One of the main reasons for omitting the LND may be a decreased
medical condition and life-time affecting comorbidities. To reduce the
impact of selection effects on overall survival, multivariate analyses
were performed for patients without listed comorbidities (cohort 2; n
= 2767).

2.3. Treatment recommendations within the study period

The interdisciplinary Munich Tumour Centre as well as the German
Cancer Society have been developing guidelines on endometrial carci-
noma since 1994 and 1999, respectively [18,19]. All these guidelines
recommend at least a systematic pelvic LND for patients with interme-
diate/high intermediate or high risk uterine factors.

2.4. Adjuvant treatment

Postoperatively, women were managed with surveillance, vaginal
brachytherapy, external beam radiation, combined radiotherapy,
chemo-radiation or platinum- and taxane-based chemotherapy alone,
reflecting individualized treatment decisions and developing national
standards in adjuvant treatment recommendations within the study
period.

2.5. Statistical analysis

The chi-square and Fisher's exact test were used to examine fre-
quency data. To account for competing risks [20], a cumulative inci-
dence (CI) analysis was used to calculate the time to progression
(TTP). Differences among the subgroups were assessed by Gray's Test
for Equality of Cumulative Incidence Functions. To determine the asso-
ciation of LND and overall survival (0S), independent factors were ana-
lyzed using a Cox proportional hazards model. The significance level for
all analyses was set at 5%. Analyses were conducted using SAS software,
version 9.4 (SAS Institute, Cary, N.C.).

3. Results

The overall detection rate of lymph node involvement in the entire
cohort of pT1 tumors was 170 of 5446 patients (3.1%). Out of all LND
(n=1906) the vast majority 0o 91.1% (n = 1736) had no nodal involve-
ment and lymph node metastases were found in 8.9% (n = 170). Me-
dian lymph node count was 29 (Range 10 to <99). In 3188 patients
with low risk factors, a LND was performed in 20.2% (n = 643). Within
these patients, 1.7% (n = 11) were node-positive. In 1639 patients with
intermediate/high intermediate risk factors, the LND was performed in
53.0% (n = 869) to find 9.6% (n = 83) node-positive patients. In 619
stage pT1 high risk patients, an LND was performed in 63.7% (n =
394) whereof 19.3% (n = 76) of the patients were node-positive
(Table 2). These results confirm the increasing risk of lymph node in-
volvement according to uterine risk factor groups. Patients without co-
morbidities (n = 2767; 50.8%) had a significantly higher rate of LND
compared to patients with no comorbidities (n = 2679; 49.2%) in the
intermediate/high intermediate risk group (p = 0.007) and in the
high risk group (p = 0.001) (Table 2).

The cumulative incidence of lymph node recurrence, local recur-
rence and distant metastasis did not differ significantly for patients
without LND compared to patients with LND (Table 3 and Fig. 2).

Adjuvant treatment was not used to compensate for a missing
lymph node status as the number of patients who underwent postoper-
ative radiotherapy or chemotherapy was much lower in patients with-
out LND. Survival analysis was performed in patients with and
without comorbidities. A comparison of patients with LND to those
without LND did not show significant survival differences in patients
without comorbidities after adjusting for age (Table 4).

4. Discussion

This population-based cohort study presents a valid indication for
the limitation of the current risk-adopted algorithm and the surgical in-
tervention of a systematic lymph node dissection in early stage endo-
metrial cancer. It suggests that the current concept is potentially
associated with a high proportion of surgical over- and under-
treatment. In 29% of the entire cohort, surgical staging differed from
guideline recommendations. Treatment recommendations do not
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Table 2
Patient characteristics and treatment.
LND no LND Total p-Value
n % n % n %
Cohort 1 Risk group <0.001
(n = 5446) Low 643 20.2 2545 79.8 3188 58.5
Intermediate/high Interm. 869 53.0 770 47.0 1639 30.1
High 394 63.7 225 36.4 619 114
Lymph node involvement
Low 11 1.7 - 11 0.4
Intermediate/high Interm. 83 9.6 - 83 5.1
High 76 193 - 76 129
Age <0.001
<60 years 503 36.6 871 63.4 1374 25.2
60-69 761 41.6 1069 58.4 1830 33.6
70-79 564 35.0 1046 65.0 1610 29.6
>80 78 12.3 554 87.7 632 11.6
Comorbidities 0.020
Yes 895 47.0 1784 50.4 2679 49.2
No 1011 53.0 1756 49.6 2767 50.8
Cohort 2 Risk group <0.001
(n = 2767) Low 332 20.2 1311 79.8 1643 59.4
(No comorbidity) Intermediate/high Interm. 439 56.5 338 435 777 28.1
High 240 69.2 107 30.8 347 125
Radiotherapy
Low 114 343 223 17.0 337 20.5 <0.001
Intermediate/high interm. 320 72.9 140 414 460 59.2 <0.001
High 129 53.8 36 33.6 165 47.6 <0.001
Chemotherapy
low 0 0.0 0 0.0 0 0.0
Intermediate/high interm. 2 0.5 0 0.0 0.3 0.508
High 11 4.6 0 0.0 11 3.2 0.021
Radiotherapy and chemotherapy
Low 1 0.1 1 0.1 2 0.1 0.363
Intermediate/high interm. 15 34 5 1.5 20 2.6 0.111
High 30 12.5 1 0.9 31 8.9 <0.001
Table 3
Cumulative incidence of lymph node recurrence, local recurrence and distant metastasis in patients with and without LND after 5 years (cohort 1).
Low risk Intermediate/high intermediate risk High risk
LND No LND p LND No LND p LND No LND p
lymph node-recurrence 0.6 0.7 n.s. 2.1 2.3 n.s. 4.4 4.2 n.s.
local recurrence 2.1 24 n.s. 6.7 6.9 n.s. 11.2 9.7 n.s.
distant metastasis 25 3.0 n.s. 9.5 10.9 n.s. 254 25.0 n.s.

LND: Lymph node dissection.

include an LND in the low risk group. However, about every fifth low
risk patient underwent an LND. In contrast, more than one third of the
patients who do not fall into the low risk group had no surgical lymph
node assessment.

Patients with a tumor confined to the uterine corpus had no lymph
node involvement after lymph node dissection in 91% and were ex-
posed to the potential morbidity of comprehensive surgery.

This study raises doubts regarding a potential measurable treatment
effect of systematic LND. Omitting lymph node dissection entirely sug-
gests a similar rate of nodal involvement in the cohort of patients with-
out LND compared to those with LND. A detrimental effect may be
expected due to the need for adjuvant treatment guided by node posi-
tive disease. In patients with undetected stage IIIC disease, the need
for adequate adjuvant treatment is withheld and the prognosis there-
fore considered inferior. The comparison of time to recurrence within
each risk group did not show a significant difference between the co-
horts with LND compared to those without LND challenging the term
“therapeutic lymph node dissection” in endometrial cancer.

Furthermore, this study provides strong evidence of the substantial
correlation between age as well as comorbidity status and overall sur-
vival. Age is an independent prognostic factor, and younger patients
were more often treated by LND than older patients. Patients with co-
morbidities may have a limited life expectancy regardless of their malig-
nant tumor. The univariate analysis showed favorable OS for patients
with compared to those without LND in intermediate/high intermediate
and high risk groups, suggesting a survival benefit as a treatment effect
of the surgical procedure. However, after adjusting for age and exclud-
ing patients with comorbidities, the Cox regression model did not
show superior survival data in patients with LND compared to patients
without LND.

The inability to account for confounding factors, i.e. comorbidity that
influence survival is an important limitation of retrospective studies.
Chan et al. evaluated the extent of lymph node dissection in 12,333 pa-
tients of the SEER database with endometrioid uterine carcinoma and
found improved overall survival rates associated with systematic LND
in stage I-IV disease [21]. Trimble et al. reported a significant positive

Fig. 2. Time to lymph node recurrence, local recurrence and distant metastasis (cumulative incidence) by risk group and lymph node dissection (LND) (cohort 1) a) lymph node recurrence

b) local recurrence c) distant metastasis.
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Table 4
Multivariate analysis (overall survival) of lymph node dissection (LND) for patients with-
out comorbidities (cohort 2: n = 2767).

Low risk HR [95%-CI] p-Value
no LND vs. LND 1.12[0.77;1.61] 0.560
Age

<60 1.00 <0.001
60-69 2.23[1.38;3.60]

70-79 6.17 [3.90;9.77]

>80 21.29[12.82;35.34]

Intermediate/high interm. risk HR [95%-CI] p-Value
no LND vs. LND 0.91 [0.65;1.26] 0.557
Age

<60 1.00 <0.001
60-69 1.09 [0.64;1.86]

70-79 2.83[1.70;4.69]

>80 7.91[4.61;13.59]

High risk HR [95%-CI] p-Value
no LND vs. LND 1.4410.98;2.11] 0.066
Age

<60 1.00 <0.001
60-69 1.49[0.67;3.29]

70-79 4,92 [2.41;10.03]

>80 6.30 [2.95;13.43]

HR: Hazard ratio; CI: confidence interval.

correlation for lymph node sampling and 5 year OS in stage I/Il G3 [22].
Cragun et al. described a correlation between the extent of LND and
prognosis, with a longer OS when >11 lymph nodes were removed
[23]. Todo et al. compared pelvic LND with pelvic and paraaortic LND
and found significantly more favorable OS associated with a more com-
prehensive staging [24]. These studies advocate for a more radical ap-
proach of lymph node surgery. However, all these retrospective
studies did not incorporate comorbidity as a confounding factor.

More recently, several studies evaluated the role of LND with atten-
tion to the comorbidity status of the patients. Matched pair analyses did
not show survival benefits in patients with stage I intermediate risk can-
cer or high risk cancer, and a study considering the comorbidity status
within a multivariable analysis did not find survival differences in
stage IB patients with endometrioid carcinoma [25-27]. Two random-
ized phase 3 studies on lymph node dissection in endometrial cancer re-
ported no differences in survival [6,7]. Concerns have been raised over
these results because a high proportion of low risk patients may have
led to a concealment of survival differences in patients who were at
higher risk. In the current study, three risk groups were therefore ana-
lyzed independently in order to focus on potential effects specific to
each risk group. Another main criticism of these phase 3 studies was
the absence of a standardized adjuvant treatment strategy within the
studies. However, until today clinical trials have failed to demonstrate
that adjuvant radiotherapy improves overall survival, although it re-
duces the number of pelvic recurrences [5,28,29]. Therefore, we did
not adjust for different adjuvant therapies.

Some limitations have to be addressed. The drawbacks of a cohort
study with missing values and absent randomization offer restricted ev-
idence. A centralized pathologic slide review was not available. The ex-
tent of the influence of the comorbidity status on treatment decisions is
unclear. We therefore focused on patients without comorbidities. There
is no standardized coverage of the comorbidity status in the data entry
form of the MCR, i.e. the report contains a dichotomizing “yes” or “no”.
This may result in differences between reporting centers. More detailed
information like the Charlson Comorbidity Index would be preferable.
Additionally, preoperative imaging was not mandatory and may have
influenced the decision for LND in cases of suspected nodal involve-
ment. The cut-off to define a comprehensive surgical staging (10
lymph nodes) was arbitrarily chosen and may not actually identify a
radical surgical approach. In addition the treatment recommendations
and clinical management concepts concerning LND have changed
throughout the long study period, and the lymph node assessment
may vary between the participating centers as well as over time.

A growing body of evidence of randomized studies in other cancers
like breast cancer, lung cancer, malignant melanoma or ovarian cancer
suggests that the prognostic information of lymph node dissection is
useful but the surgical removal of lymph nodes has no impact on sur-
vival [10-12,30]. A new randomized trial was launched to address the
role of systematic LND in intermediate and high risk endometrial cancer
compared to no lymph node assessment at all [31].

Sentinel lymph node dissection (SLND) can serve as a useful tool
whenever a reduction of surgical morbidity can be achieved while
gaining information on nodal involvement, adjuvant treatment and
prognosis [32,33]. More than 70% of patients with endometrial cancer
are potentially eligible for SLND [34]. First prospective multicenter stud-
ies were reported with encouraging results [35,36]. During the observa-
tion period of this study, SLND was not an important issue as it was
implemented in <1.4%. First treatment recommendations rated SLND
as a reasonable approach for lymph node assessment in endometrial
cancer [15].

Endometrial cancer is a heterogeneous group including various his-
tological types and stages of disease. New findings in genetic profiling
suggest different subtypes in endometrial cancer independent of
histomorphological features [37,38]. Attention will be turned to new
prognostic factors and therapeutic differences within these groups and
may influence classifications and surgical treatment decisions in the fu-
ture. Further randomized trials will be focused on investigating the role
of systematic lymph node dissection for patients with endometrial can-
cer to direct adjuvant treatment and the role of sentinel lymph node
biopsy.
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