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ABSTRACT
Background: Similarities in outcome between grade 3 endometrioid cancer and non-endometrioid
histologies have been reported by a number of studies. Other reports, however, stated a significantly
better prognosis for G3 endometrioid compared to type II histology. In this population-based study,
we compared the outcome and treatment approaches of high-grade endometrial cancer patients with
FIGO stages I–III depending on their histology.
Material and methods: 284 high-grade endometrial cancer patients diagnosed between 1998 and
2015 were retrospectively analyzed. Overall survival (OS), recurrence-free survival (RFS), and recurrence
rates were compared depending on histology.
Results: Type I G3 patients had a statistically significant OS advantage over women suffering from
type II carcinoma (HR 1.527, 95%-CI 1.024–2.276; p¼ 0.038) and carcinosarcoma (HR 2.106, 95%-CI
1.270–3.493; p¼ 0.004) in univariable and multivariable Cox-regression analysis. RFS in Type I G3 was
significantly superior compared to patients with carcinosarcoma (HR 1.719, 95%-CI 1.018–2.901;
p¼ 0.043) and not significantly superior to type II patients (HR 1.368, 95%-CI 0.920–2.036; p¼ 0.122).
Cumulative recurrence rates were significantly higher in carcinosarcoma compared to type I G3 (HR
2.217, 95%-CI 1.096–4.485; p¼ 0.027) in univariable analysis, but not after risk adjustment (HR of 1.472,
95%-CI 0.654–3.311; p¼ 0.350).
Conclusion: The prognosis of patients with type I G3 endometrial cancer patients seems to be signifi-
cantly superior to patients with type II cancer and particularly carcinosarcoma. Systematic LND seemed
to be beneficial in all of the three subtypes. The benefit of adjuvant treatment methods may differ
between histologies.
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Introduction

Endometrial cancer incidence is rising worldwide over the
last decades [1–4]. While the incidence of type I endometrial
cancer remained stable, the more aggressive type II histolo-
gies are on the rise [1–4].

The subdivision of endometrial cancer histologies into
type I and II has been suggested by Bokhman in 1983. Type
I cancer represent predominantly estrogen-driven low grade
endometrioid histologies arising from intraepithelial carcin-
oma. Type II cancer was defined as estrogen-independent
non-endometrioid cancer. Historically, type II histology com-
prises serous, clear cell cancer and mixed cell adenocarcin-
oma [4,5].

Over the years, new evidence has led to adaptions of this
system [6]. Carcinosarcoma (CS), a rare histology with malig-
nant epithelial and stromal cells is classified as an aggressive
form of endometrial cancer. Similarities in outcome and

molecular alterations between grade 3 endometrioid cancer
and non-endometrioid histologies have been reported by a
number studies [7–11]. Other studies, however, propose a
significantly better prognosis for G3 endometrioid compared
to serous or clear cell histology [12,13]. Even within the
group of typ0e II endometrial cancer outcome seems to dif-
fer. The PORTEC-3 trial evaluating the effect of adjuvant
radiochemotherapy on high-risk endometrial cancer reported
serous histology as an independent risk factor [14].

In this population-based study, we compared the out-
come and treatment approaches of 284 patients with FIGO
stage I-III high grade endometrial cancer depending on
their histology.

Material and methods

Patient data was treated in conformity with the Declaration
of Helsinki and Bavarian Cancer registration law.
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Database and cohort

The Tumor Center Regensburg is a regional population-based
clinical cancer registry with high-quality, cross-sectorial data on
every patient diagnosed with cancer in the region of lower
Bavaria and upper palatine with over 2.2 million inhabitants.
Detailed information on the database has been described else-
where [15]. Patients with high-grade endometrial cancer diag-
nosed between January 1998 and December 2015 were
identified (n¼ 522). Exclusion criteria were simultaneous or prior
malignant disease of another origin, FIGO stage IV, inconclusive
histology and insufficient documentation (� one medical record
available). This led to a cohort of 284 patients (Figure 1).

Definitions

Serous, clear cell and mixed cell carcinoma were subsumed under
the term type II carcinoma. Grade 3 endometrioid, mucinous and
adenosquamous were classified as type I G3 histology. Systematic
lymphadenectomy was defined as 25 or more resected lymph
nodes, elective lymphadenectomy as 1–24 removed lymph
nodes. The definition was derived from the German guidelines
valid from 2006 to 2018 suggesting a removal of at least 25
lymph nodes [16,17]. Pathology reports were reclassified accord-
ing to the 2008 modification of the FIGO system.

Statistical analyses

Continuous data are expressed as median, minimum and
maximum values. Categorical data is described using

absolute frequencies and relative percentages. Overall
Survival (OS), recurrence-free survival (RFS) and recurrence
was estimated by means of Kaplan–Meier-method and Cox-
regression model from the date of cancer diagnosis until the
date of death of any cause, until the date of recurrence
report, or last date recorded alive. All patients were classified
as censored at a cutoff date 31 July 2020. Adjustments were
made for potential confounding parameters age at diagnosis,
Charlson Index score, year of diagnosis, tumor stage, extent
of lymphadenectomy, salpingo-oophorectomy, residual local
tumor mass (only relevant in OS) and lymphatic- or vascular
invasion. Proportionality of hazards was evaluated for varia-
bles in multivariable COX-regression model by adding inter-
action terms with survival time and by plotting partial
residuals of the estimated ratios against time. We did not
apply Bonferroni or Bonferroni-Holm procedures in order to
adjust for multiple testing. Statistical comparisons were
made using a t-test for continuous data. Pearson’s Chi-square
test was used for categorical variables. All t-tests were calcu-
lated two-sided. A p-value of 0.05 was defined as the thresh-
old of statistical significance. Hazard ratios (HR) were
considered significant if the corresponding Confidence
Interval (CI) excluded 1. All calculations were done with the
software packages SPSS 26 (Chicago, IBM).

Results

Patient and tumor characteristics

Two hundred and eighty-four patients with a mean age of
69.0 years (median 69.7, range 35.6–93.5) were included in
the study. Mean follow-up was 10.0 years (median 9.1). The
cohort comprises 67 (23.6%) patients with Type II carcinoma,
33 carcinosarcoma (11.6%), 184 Type I G3 (64.8%). Patients’
characteristics did not differ significantly between the histo-
logical subgroups in terms of patients’ age (p¼ 0.510), meno-
pause status (p¼ 0.753), year of diagnosis (p¼ 0.755), FIGO
stage (p¼ 0.604), or the rate of lymphatic (p¼ 0.091) or vas-
cular invasion (p¼ 0.562, Table S1 and S2).

Treatment strategies

All patients underwent hysterectomy. In most patients
(85.9%) the resection margins did not show signs of macro-
scopic or microscopic residual tumor (R0). Microscopic (R1)
or macroscopic residual disease (R2) and unclear resection
status (Rx) were present in 3.9% and 10.2% of patients,
respectively. There was no significant difference in residual
status between the histological groups (p¼ 0.942). Surgical
lymph node staging was applied in 70.8%. There was no
statistically significant difference in the frequency of lympha-
denectomy in general (p¼ 0.660), nor in the regions it com-
prised between the histological subgroups (p¼ 0.506,
Table S2).

A significant difference was observed for adjuvant treat-
ment (p¼ 0.019). The rate of patients receiving radiochemo-
therapy was highest in carcinosarcoma patients (15.2%)
compared to 5.4% and 11.9%% in type I G3 and type II

All recorded cases of malignant neoplasm
of corpus uteri (ICD-10 C54) 1998-2015

2398

High-grade
522 (21.8%)

Low-grade
1876 (78.2%)

Without simultaneous or prior 
malignant disease of other 

origin
440 (84.3%)

With simultaneous or 
prior malignant disease 

of other origin
82 (15.7%)

Sufficient follow-up available
356 (80.9%)

No sufficient follow-up
available

84 (19.1%)

Hysterectomy
284 (95.6%)

Stage IV
59 (16.6%)

Stage I, II, III or n/a
297 (83.4%)

No hysterectomy
13 (4.4%)

Figure 1. Flow diagram for patient selection.
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patients, respectively. In contrast, the rate of radiotherapy
without chemotherapy was lowest in carcinosarcoma (27.3%)
compared to type I (58.7%) and type II (50.7%) patients.

Outcome

Overall survival (OS)
In the complete cohort, 166 patients (41.5%) deceased within
the follow-up time (mean 10.0 years, median 9.1 years), yield-
ing a 5-year OS rate of 55.4% and a median survival time of
6.6 years (Table 1). While 63.1% of type I G3 patients survived

5 years, the rate of patients alive 5 years from diagnosis was
45.1% for type II and 30.7% for carcinosarcoma (Figure 2).

In Kaplan–Meier analysis type I G3 patients had a statistic-
ally significant survival advantage over women suffering
from type II carcinoma (Log rank p¼ 0.018) and carcinosar-
coma (p¼ 0.001). No significant difference was observed
between type II and carcinosarcoma patients (p¼ 0.150).

The hazard ratio HR for OS derived from univariable Cox-
regression analysis was 1.525 for type II patients (95%-CI
1.058–2.198; p¼ 0.024) and 2.178 for carcinosarcoma patients
(95%-CI 1.378–3.442; p¼ 0.001), when using the type I cohort
as reference (Table 1). The estimates for HR did not change

Table 1. Results from uni- and multivariable Cox-regression analyses for overall survival by histological type and other risk factors.

Cox-Regression

Univariable Multivariable

95% CI 95% CI

p HR Lower Upper p HR Lower Upper

Histological subgroup
Type I G3 0.001��� 1.000 0.006��� 1.000
Type II 0.024 1.525 1.058 2.198 0.038 1.527 1.024 2.276
Carcinosarcoma 0.001 2.178 1.378 3.442 0.004 2.106 1.270 3.493

Age at diagnosis
<60 <0.001��� 1.000 0.001��� 1.000
60�69 0.105 1.583 .909 2.759 0.132 1.602 .868 2.954
70�79 <0.001 2.937 1.735 4.973 0.002 2.510 1.418 4.441
80þ <0.001 5.560 2.981 10.370 <0.001 3.877 1.893 7.941

Menopausal statusa

premenopausal 1.000
post/perimenopausal 0.097��� 2.628 .838 8.236

Charlson Index
0 1.000 1.000
>0 <0.001��� 1.796 1.296 2.487 0.117��� 1.342 .929 1.938

Year of diagnosis
1998–2003 0.069��� 1.000 0.105��� 1.000
2004–2009 0.074 1.435 .966 2.131 0.049 1.695 1.002 2.870
2010–2015 0.923 .979 .641 1.496 0.313 1.375 .741 2.553

FIGO stage
I <0.001��� 1.000 0.015��� 1.000
II 0.955 1.019 .536 1.937 0.979 .991 .502 1.958
III <0.001 2.162 1.506 3.102 0.002 2.008 1.289 3.129
X/ns <0.001 2.178 1.436 3.304 0.592 1.146 .697 1.884

Primary therapya

Surgery only 0.004��� 1.000
Surgeryþ Radþ CTX 0.006 .312 .135 .722
Surgeryþ Rad 0.003 .621 .451 .854
Surgeryþ CTX 0.205 .556 .224 1.379

Lymphadenectomy LND
No LND <0.001��� 1.000 0.005��� 1.000
Systematic LND <0.001 .435 .301 .630 0.001 .420 .252 .702
Elective LND 0.092 .710 .477 1.057 0.153 .694 .421 1.146
Unclassified LND 0.016 .455 .239 .865 0.031 .435 .204 .925

Lymph vessel invasion
L0 <0.001��� 1.000 0.003��� 1.000
L1 <0.001 2.038 1.397 2.973 0.266 1.328 .805 2.191
LX/ns 0.579 1.116 .758 1.641 0.022 .365 .154 .863

Vein invasion
V0 0.232��� 1.000 0.037��� 1.000
V1 0.088 1.545 .937 2.549 0.652 1.153 .620 2.143
VX/ns 0.536 1.114 .791 1.570 0.011 2.994 1.291 6.944

Oophorectomy
No 1.000 1.000
Yes 0.205��� 1.444 .818 2.548 0.595��� 1.179 .643 2.162

Residual tumor local
R0 0.030��� 1.000 0.747��� 1.000
R1/2 0.031 2.034 1.068 3.876 0.678 1.165 .567 2.395
RX/ns 0.082 1.491 .950 2.339 0.483 1.210 .711 2.061

aMenopausal status was excluded from multivariable analysis due to collinearity with age.���significance of the variable as a whole.
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substantially, when adjusting for confounding factors, render-
ing an HR of 1.527 for type II patients (95%-CI 1.024–2.276;
p¼ 0.038) and 2.106 for carcinosarcoma patients (95%-CI
1.270–3.493; p¼ 0.004).

In multivariable analysis all factors considered for adjust-
ment proved to be significant independent risk factors on
OS except comorbidity and local residual tumor (Table 1).

Cumulative recurrence rate
Only patients known to be R0 resected were included in the
analysis (n¼ 244). In the complete cohort, 63 patients had a
recurrence during the follow-up, yielding a cumulative recur-
rence rate of 23.3% after 3 years, and of 28.3% after 5 years
(Table S3).

Eight patients experienced a combined metastatic and
loco-regional recurrence. The recurrence was only metastatic
in 32 patients, only loco-regional in 16 cases and not further
defined in 7 cases.

Cumulative recurrence rates were highest in carcinosarcoma
with 41.3% after 3 years, showing a very early onset and reach-
ing a plateau after 1.5 years (Figure 3). Three-year recurrence
rates for Type II and Type I G3 were 23.1% and 19.8%, respect-
ively. After 5 years cumulative recurrence rates reached 41.3%
for carcinosarcoma, 35.6% for Type II, and 23.8% for Type I G3.
Differences were significant for carcinosarcoma compared to
type I G3 (HR 2.217, 95%-CI 1.096–4.485; p¼ 0.027), but not for
type II carcinoma (HR 1.504, 95%-CI 0.851–2.658; p¼ 0.160,
Figure 3, Table S3). The differences were not confirmed after
risk adjustment in multivariable analysis, showing a HR of 1.472
(95%-CI 0.654–3.311; p¼ 0.350) for carcinosarcoma compared
to type I patients.

There was no significant difference in locoregional recur-
rence in multivariable or univariable analysis between the
subtypes. 3- and 5- year locoregional relapses were both
16.4% for carcinosarcoma (Figure S1), 9.7% and 12.0% for
type II patients and both 9.3% for type I cancer, respectively.

The highest cumulative rate of recurrences of distant
metastases was observed in patients with type II carcinoma

(3 years: 17.6%, 5 years: 31.1%), followed by carcinosarcoma
(3 and 5 years both: 21.2%), and type I carcinoma (3 years:
11.0%, 5 years: 14.3%, Figure S1).

The rate of distant metastases relapse was significantly
increased in the type II group (HR: 2.015, 95%-CI 1.123–3.969;
p¼ 0.043) compared to the type I cohort in univariable ana-
lysis not in multivariable analysis (HR 1.997, 95%-CI
0.972–4.103; p¼ 0.060).

Recurrence-free survival (RFS)
In the cohort of 244 R0-resected patients, 138 deceased or
suffered from recurrence. After 5 years 55.1% of the patients
were alive and showed no recurrence, the median time to
death or relapse was 7.5 years, as estimated by the
Kaplan–Meier method (Table S3).

The 5-year RFS was 60.5% for type I G3 patients, median
RFS time was 10.9 years (Figure 4). RFS was significantly
superior to 5-year RFS for patients with carcinosarcoma

Figure 2. Overall survival in endometrial cancer patients according to histologic
subtype.

Figure 3. Cumulative recurrence rates in endometrial cancer patients according
to histologic subtype.

Figure 4. Recurrence-free survival in endometrial cancer patients according to
histologic subtype.
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(40.1%, median time 1.5 years (HR for carcinosarcoma 1.719,
95%-CI 1.018–2.901; p¼ 0.043) and not significantly superior
to type II patients (47.0%, median time 4.5 years, HR for type
II carcinoma 1.368, 95%-CI 0.920–2.036; p¼ 0.122). This result
was confirmed in multivariable analysis, showing for carcino-
sarcoma vs type I patients a two-fold risk with an HR of
2.009 (95%-CI 1.106–3.647; p¼ 0.022), and a HR of 1.402 for
type II vs type I patients (95%-CI 0.912–2.156; p¼ 0.124,
Table S3).

Treatment effects

Adjuvant therapy in type I G 3 tumors
In 184 type I G3 patients 5-year OS was 70.0% for radioche-
motherapy (RCT, n¼ 23), 71.2% for radiotherapy (RT,
n¼ 151), 80.0% for chemotherapy (CTX, n¼ 11) and 45.9%
for surgery only (SO, n¼ 99, Figure S2, Table S4). OS was sig-
nificantly improved by RT (HR: 0.655, CI: 0.435–0.986,
p¼ 0.042), not by RCT (HR: 0.551, CI: 0.169–1.796; p¼ 0.323)
or CTX (HR: 0.465, CI: 0.112–1.929; p¼ 0.291), when com-
pared to surgery only. Results were confirmed by multivari-
able analysis, showing a HR of 0.609 for RT vs SO (95%-CI
0.388–0.956; p¼ 0.031).

Of 159 type I patients with pathologically complete resection
35 patients recurred. Cumulative 5-year recurrence rates were
12.5% for RCT, 22.1% for RT, 40.0% for CT and 26.8% for SO.
Adjuvant treatment with RT was significantly correlated with
the reduction of recurrence rates in this cohort (HR 0.414, 95%-
CI 0.197–0.872; p¼ 0.020) in multivariable analysis.

5-year RFS was 87.5% for RCT, 69.4% for RT, 60.0% for
CTX and 39.1% for SO. RT appeared significantly superior to
no adjuvant treatment (HR 0.535, 95%-CI 0.343–0.832;
p¼ 0.006), which was still evident after risk adjustment in
multivariable analysis (HR 0.577, 95%-CI 0.350–0.952;
p¼ 0.031). There was no significant improvement in RFS for
RCT compared to no adjuvant treatment in univariable ana-
lysis or multivariable analysis (Table S4).

Lymphadenectomy in type I G 3 tumors
In patients with type I G3 carcinoma 5-year OS was 73.6% for
systematic LND (n¼ 77), 59.9% for elective LND (n¼ 40), 85.7%
for unclassified LND (n¼ 14) and 44.4% for patients without
LND (n¼ 53, Figure S3, Table S5). OS was significantly improved
by systematic (HR: 0.434, CI: 0.228–0.826, p¼ 0.011) and unclas-
sified LND (HR: 0.383, CI: 0.153–0.963, p¼ 0.041), not by elective
LND (HR: 0.628, CI: 0.330–1.194, p¼ 0.156), when compared to
no LND in multivariable analysis.

Cumulative 5-year recurrence rates were 18.6% for sys-
tematic LND, 33.8% for elective LND, 12.5% for unclassified
LND and 27.3% for no LND. There was no significant differ-
ence in recurrence rates between the groups in univariable
or multivariable analysis (Table S5).

5-year RFS was 74.6% for systematic LND, 57.0% for elect-
ive LND, 87.5% for unclassified LND and 35.2% for no LND.
In univariable Kaplan–Meier-analysis elective LND (p¼ 0.047)
and systematic LND (p¼ 0.001) yielded a significantly
improved RFS compared to no LND. This effect was

confirmed in multivariable analysis for systematic LND (HR
0.307, 95%-CI 0.146–0.664; p¼ 0.002), not for elective LND
(HR 0.573, 95%-CI 0.280–1.174; p¼ 0.128).

Adjuvant therapy in type II tumors
In patients with type II carcinoma 5-year OS was 71.4% for
radiochemotherapy (n¼ 8), 44.4% for radiotherapy (n¼ 34),
66.7% for chemotherapy (n¼ 3) and 34.1% for surgery only
(n¼ 22, Figure S4, Table S6). Radiochemotherapy seemed to
be superior to the other treatment options in Kaplan–Meier
analysis, which proved not to be significant, when compared
to surgery alone in univariable analysis (HR 0.252, 95%-CI
0.058–1.098; p¼ 0.066) but was significant in multivariable
analysis (HR 0.072, 95%-CI 0.013–0.415; p¼ 0.003).

Five-year recurrence rates were 14.3% for radiochemother-
apy, 47.0% for radiotherapy, 33.3% for chemotherapy and
26.1% for surgery only. No significant differences could be
observed between the therapy groups in univariable
(p¼ 0.293) or multivariable analysis (p¼ 0.433).

Five-year RFS was 85.7% for RCT, 39.6% for RT, 66.7% for
CTX and 41.2% for SO. In Kaplan–Meier analysis, RCT was
slightly superior to RT (p¼ 0.047) and SO (p¼ 0.049), which
could not be confirmed in multivariable analysis (p¼ 0.087).

Lymphadenectomy in type II tumors
In patients with type II carcinoma 5-year OS was 61.0% for
systematic LND (n¼ 32), 22.2% for elective LND (n¼ 12), 0%
for unclassified LND (n¼ 2) and 33.1% for patients without
LND (n¼ 21, Figure S5, Table S7). OS was significantly
improved by systematic LND (p¼ 0.011) in univariable ana-
lysis, but not in multivariable analysis compared to no LND.

Cumulative 5-year recurrence rates were 28.3% for sys-
tematic LND, 41.7% for elective LND, 0% for unclassified LND
and 58.0% for no LND. Recurrence rates were not signifi-
cantly different between the groups in univariable or multi-
variable analysis (Table S7).

Five-year RFS was 63.2% for systematic LND, 33.3% for
elective LND, 0% for unclassified LND and 23.1% for no LND.
In univariable Kaplan–Meier-analysis systematic LND
(p¼ 0.001) yielded a significantly improved RFS compared to
no LND. This effect was confirmed in multivariable analysis
for systematic LND (HR 0.230, 95%-CI 0.080–0.661; p¼ 0.006).

Discussion

This study retrospectively evaluated the OS, RFS and recurrence
rates in a population of high-grade endometrial cancer patients.
The OS of patients with type I G3 endometrial cancer was sig-
nificantly higher compared to carcinosarcoma and type II can-
cer. Recurrence rates were highest in carcinosarcoma patients
with a significant difference to type I G3 patients. RFS was
superior in type I G 3 patients compared to carcinosarcoma.
The difference in 5-year RFS of 60.5% versus 47.0% between
type IG3 and type II cancer was not significant.

Several studies comparing the outcome between type I
and type II endometrial cancer have been undertaken thus
far. While a better prognosis for type I tumors in general are
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undisputed, comparisons between Type I G3 and type II
endometrial cancer reach different conclusions.

Reynaers et al. studied a cohort of 123 early-stage endo-
metrial cancer patients derived from a Dutch comprehensive
cancer center. In that cohort, no difference in recurrence
rates or disease-related mortality was reported with a 5-year
RFS of roughly 70% for both endometrioid and non-endome-
trioid histologies [9]. Ayeni et al. published a retrospective
study on 370 endometrial cancer patients including FIGO
stages I–IV. 119 patients had grade 3 endometrioid type, 211
had papillary serous type, and 40 had clear cell carcinomas.
Overall survival was similar among different subtypes and
did not differ in stage-for-stage comparative analyses [7].

A National Cancer Database (NCDB) analysis, on the other
hand, reported a slightly superior survival for type I G3 endo-
metrial cancer compared to type II tumors [12]. The study
included 46.298 serous, clear cell or grade 3 endometrioid car-
cinoma. Similar results were obtained by a SEER-database ana-
lysis on 4180 women with high-grade endometrial carcinoma.
OS as well as RFS of serous and clear cell carcinoma patients
was lower compared to endometrioid G3 tumors [18].

Even though the number of patients in our study was
considerably lower than the studies conducted from data-
bases mentioned above, we observed similar results. While
OS was significantly poorer in the type II group, RFS and
recurrence rates though nominally pointing toward poorer
outcomes for type II cancer were not significant. The limited
number of patients in this study might disguise the poorer
outcome of type II cancers in terms of recurrence or RFS
compared to type I G3. This could explain the discrepancy
between our findings and the results from the SEER database
in terms of RFS. Neither the SEER- nor the NCDB- study
report on recurrence rates and can therefore not be com-
pared with our study in this endpoint.

Even though it has become clear that carcinosarcoma rep-
resents a subtype of endometrial cancer rather than sarcoma,
few studies have been undertaken to compare its prognosis
to other forms of high-grade endometrial cancer. Amant
et al. reported a worse prognosis of carcinosarcoma com-
pared to other high-grade histologies in a cohort comprised
of 137 high-risk patients stages I-IV [19]. Felix et al, on the
other hand, found no difference between carcinosarcoma
patients and clear cell, serous or high-grade endometrioid
cancer patients in terms of RFS and DSS [20]. In our cohort,
we observed the lowest rates of OS and RFS and the highest
recurrence rates in carcinosarcoma patients which were stat-
istically significant compared to type I G3, not to type II
tumors. All recurrences took place rather within 3 years from
diagnosis. This might have implications on the schedule of
aftercare and suggests that carcinosarcoma represents a sub-
type with a particularly poor prognosis and early recurrences.

Explanations for the different results obtained by the
aforementioned studies may lie in low patient numbers and
potential difficulties regarding the grading of endometrioid
cancers. Similar outcomes between high-grade endometrioid
and type II histologies were predominantly reported by stud-
ies including few patients, while the database studies with
high patient numbers observed poorer survival rates for type

II tumors [7,9,12,20]. Another pitfall in these comparisons
arises from the interobserver variability on pathological grad-
ing of endometrioid endometrial cancer with agreement
rates of approximately 70% [21]. In studies that include a
higher rate of patients with tumors that could also be classi-
fied as grade 2, the prognosis of high-grade endometrioid
cancers will most likely be better. Furthermore, ours was the
only study that took comorbidities into account. As type II
cancers tend to arise at higher age, comorbidities may play a
role in disguising differences in outcome.

Recently, the cancer genome atlas project identified four
novel prognostic molecular groups that may direct adjuvant
therapy decisions in the future. So far, results from 6 studies-
both from prospective and retrospective patient cohorts-
have reported favorable results for POLE mutated patients.
This prognosis does not seem to be affected by clinicopatho-
logical factors. The prognosis of p53 mutated, p54wt and
MSI patients is worse and, on the other hand, is worsened
by unfavorable clinicopathological factors. Patients with p53
mutation present with the worst outcome. Unfortunately, our
study lacks information on molecular subtypes. In the future,
molecular classification should be obtained for all patients to
further guide the decision process [22].

Concerning LND and adjuvant treatment, we made some
observations that need to be interpreted with a fair amount
of reserve due to limited patient numbers and the retro-
spective design of the study. Nevertheless, systematic LND
seemed to be beneficial in type IG3 and type II tumors.
Whether this is due to the therapeutic effect of LND in high-
risk tumors or rather due to an upstaging of occult stage III
tumors is currently addressed in randomized trials [23]. The
benefit of adjuvant treatment methods (radiotherapy, radio-
chemotherapy, chemotherapy or none) may differ between
histologies. It seems that RT is beneficial in type I G3
patients, whereas RCT improves OS and RFS in patients with
type II tumors. The reason for the observed OS benefit of RT
in type I tumors is most likely related to a selection bias as
randomized trials reported a benefit for RFS and recurrence
rates only. Furthermore, RCT improved RFS compared to RT
only in high-risk carcinoma [24,25]. Due to the low number
of carcinosarcoma patients, we did not report the effect of
adjuvant therapy or LND in this subgroup.

The pattern of relapse seemed to differ in our cohort. We
observed high rates of metastatic relapse in type II cancer.
Loco-regional relapses appeared to be more frequent in carci-
nosarcoma, though not statistically significant. Further investiga-
tion is necessary to confirm these findings as they may
implicate the need of different adjuvant treatment strategies.

Conclusion

In conclusion, the prognosis of patients with type I G 3
endometrial cancer patients seems to be significantly super-
ior to patients with type II cancer and particularly carcinosar-
coma. Systematic LND seemed to be beneficial in all of the
three subtypes. The benefit of adjuvant treatment methods
(radiotherapy, radiochemotherapy, chemotherapy or none)
may differ between histologies.
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