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Abstract
Purpose: A recently published randomized controlled trial has demonstrated that in patients with endometrial cancer with high-risk
features, the addition of chemotherapy to radiation therapy, compared with radiation therapy alone, resulted in a significant improvement
in failure-free survival. However, in the study, the effect of chemotherapy was limited to stage III patients, and the benefit was less
pronounced in stage I and II patients. Our study aims to investigate the current practice of treatment and clinical outcomes in stage I
high-risk endometrioid-type endometrial cancer.
Methods and Materials: A single-center retrospective study was conducted on patients with stage I high-risk endometrioid-type
endometrial cancer without serous or clear cell features who have undergone hysterectomy between 1998 and 2015. Data on patients,
tumor, and treatments were collected and correlated with clinical outcomes.
Results: A total of 1,572 patients with stage I disease were identified and 46 patients who met the inclusion criteria were selected for
final analysis. The median age at diagnosis was 63 years (range, 49-86 years) and median follow-up was 5.9 years. Among the entire
cohort, 40 (87.0%) patients underwent adjuvant radiation therapy, of which 36 (78.2%) patients underwent external beam radiation
therapy and 4 (8.7%) patients underwent vaginal brachytherapy. Two of the 40 patients who received adjuvant radiation therapy also
received adjuvant chemotherapy. Six (13.0%) patients received no adjuvant treatment. Of the 46 patients, the cumulative risk of distant
recurrence was 19.6%, and only 1 patient (2.2%) recurred within pelvis (perirectal lymph node). Five-year disease-free survival and
overall survival rates were 73.1% and 80.1%, respectively.
Conclusions: Adjuvant radiation therapy in stage I endometrioid-type endometrial cancer patients with high-risk features resulted in
high rates of locoregional disease control, and most recurrences occurred at distant sites. Effective systemic therapy may be indicated in
this patient population to further reduce the risk of distant relapses and improve survival.
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Introduction

Endometrial cancer is the most common gynecologic
malignancy in North America.1,2 The standard of care for
non-metastatic disease is upfront total hysterectomy and
bilateral salpingo-oophorectomy with proper surgical
staging, followed by observation, chemotherapy and/or
radiation therapy depending on the patients’ surgical stage
assignment.3 Adjuvant treatments are planned based on
the estimated risk and patterns of recurrence, which
depend on multiple prognostic factors, such as age, degree
of myometrial involvement, tumor grade, lymph node
involvement, and lymphovascular space invasion, among
many others.4-9

Previous studies have reported no survival benefit from
adjuvant treatment after hysterectomy in low- and
intermediate-risk patients with endometrial cancer.10-13

However, evidence suggests potential benefit of locore-
gional disease control in the intermediate-risk patients
with the addition of adjuvant radiation therapy, especially
vaginal brachytherapy.14 For the patients with high-risk
features, multiple studies have investigated different
adjuvant therapies that not only would reduce the risk of
recurrence, both locoregional and distant, but also maxi-
mize survival benefits and maintain the quality of life. A
recently published randomized controlled study, Post-
operative Radiation Therapy in Endometrial Carcinoma
(PORTEC-3) has examined the benefit of adding
chemotherapy to radiation therapy in the adjuvant setting
in the high-risk population, and found a significant
improvement in the 5-year failure-free survival with the
addition of chemotherapy.15 However, the benefit of
improved failure-free survival was more pronounced in
stage III high-risk patients, whereas the benefit was
limited in stage I and II patients.

In this retrospective study, we aimed to investigate the
patterns of current practice of adjuvant treatment for stage
I high-risk endometrioid-type endometrial cancer and
correlate to oncologic outcomes, then compare the out-
comes with that of the published literature.

Methods and Materials

Institutional Review Board approval was obtained
before commencement of the study. A single-center
retrospective study was conducted on patients with
endometrioid-type endometrial cancer with International
Federation of Gynecology and Obstetrics (FIGO 2009)
stage I and high-risk features, according to PORTEC-3
criteria15 (grade 3 with deep myometrial invasion or
lymph-vascular space invasion, or both), who have un-
dergone total hysterectomy and bilateral salpingo-
oophorectomy in 1998 to 2007 and 2010 to 2015. Pa-
tients with low- or intermediate-risk features, stage II and
higher on surgical pathology, serous or clear cell
histology, uterine sarcoma, or positive lymph node
involvement were excluded. Patients with previous his-
tory of malignancy, radiation therapy, hormone therapy,
or chemotherapy were also excluded. All patients under-
went preoperative staging investigations with routine
clinical examination, transvaginal or transabdominal ul-
trasound of the pelvis and chest x-rays. For select patients
with higher risk of disease, computed tomography scans
of the chest, abdomen, and pelvis were obtained. Pelvic or
para-aortic lymphadenectomy was not required but was
performed at the discretion of the surgeon. No routine
postoperative preadjuvant therapy restaging investigations
were performed before the adjuvant therapy.

Data on patient demographics, tumor characteristics
(grade, extent of myometrial involvement, lymphovas-
cular space invasion), and treatment (surgery, radiation
therapy, chemotherapy) were collected and correlated to
the oncologic outcomes. Disease-free survival was
defined as the time interval between the treatment
completion and the clinical or radiologic evidence of
recurrence, or death, whichever occurred first, disease-
specific survival was defined as the time interval between
the treatment completion and the clinical or radiologic
evidence of recurrence (noncancer-related deaths were
censored), and overall survival was defined as the time
interval between the treatment completion and death from
any cause. Statistical analyses were performed using IBM
SPSS Statistics 25.0 (Armonk, NY). Survival outcomes
were calculated using the Kaplan-Meier method, and the
log-rank test was used to compare survival outcomes
between different variables for risk factors.
Results

A total of 1,572 patients with stage I endometrial
cancer were identified from our institution surgical data-
base (Fig 1), and 46 patients who met the inclusion
criteria were selected for final analysis. The patient de-
mographics and tumor characteristics are summarized in
Table 1. Among the selected 46 patients, the median age
at diagnosis was 63 years (range, 49-86 years), and the
median follow-up was 5.9 years (range, 1.4-18.8 years).
There were 35 patients (76.1%) with 50% or higher
myometrial involvement (FIGO stage IB) and 11 patients
(23.9%) with less than 50% myometrial involvement
(FIGO stage IA). Positive lymphovascular space invasion
was found in 32 (69.6%) patients.

Pelvic lymphadenectomy was performed on the ma-
jority of patients (38 patients, 82.6%), and the median
number of lymph node sampled was 8 (range, 2-23).
Thirty-five (76.1%) and 11 (23.9%) patients underwent
laparotomy and minimally invasive surgery, respectively.
The majority of patients (40 patients, 87.0%) underwent
adjuvant radiation therapy, among which 36 (78.3%)
patients received external beam radiation therapy to the



Figure 1 Consolidated Standard of Reporting Trials diagram for stage I high-risk endometrioid-type endometrial cancer patients and
types of adjuvant treatment. Abbreviation: LVSI Z lymphovascular space invasion.
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pelvis (45 Gy in 1.8 Gy fractions), and 4 (8.7%) patients
received vaginal brachytherapy (30 Gy in 10 Gy weekly
high-dose-rate fractions delivered to the upper 5 cm of the
vagina, dose prescribed to the surface of the applicator).
No patient received both the external beam radiation
therapy and brachytherapy. The external beam radiation
therapy was delivered using a conformal 4-field technique
before 2013, but the intensity modulated radiation therapy
technique was more commonly used after 2013. Of the 40
patients who underwent the adjuvant radiation therapy, 2
patients also received adjuvant chemotherapy consisting
of 6 cycles of 3-weekly carboplatin and paclitaxel in
addition to the adjuvant radiation therapy; 1 patient
received the chemotherapy followed by radiation therapy,
and the other patient received the radiation therapy fol-
lowed by chemotherapy. The median time interval be-
tween the surgery and the start of adjuvant radiation
therapy was 67 days (range, 42-173 days). Six (13.0%)
patients declined the adjuvant radiation therapy and
received no adjuvant treatment.

Of the entire cohort of 46 patients, 11 (23.9%) patients
had FIGO stage IA disease with lymphovascular space
invasion and 35 (76.1%) patients had FIGO stage IB
disease with or without lymphovascular space invasion.
External beam radiation therapy was more commonly
used for patients with stage IB disease (82.9%) than with
stage IA disease and lymphovascular space invasion
(63.6%), but the use of vaginal brachytherapy was more
common with stage IA disease and lymphovascular space
invasion (27.3%) than with stage IB disease (2.9%).
Clinical outcomes were similar between the 2 groups
(Table 1).

The 5-year disease-specific, disease-free survival and
overall survival rates were 78.4%, 73.1%, and 80.1%,



Table 1 Patient demographics, tumor characteristics and oncologic outcomes for stage I high-risk endometrioid-type endometrial
cancer patients

All (n Z 46) Stage IA with LVSI (n Z 11) Stage IB (n Z 35)

Age, median (range), y 63 (49-86) 57 (49-67) 65 (50-86)
<60 y, n (%) 19 (41.3) 7 (63.6) 12 (34.3)
�60 y, n (%) 27 (58.7) 4 (36.4) 23 (65.7)

Myometrial invasion, n (%)
<50% 11 (23.9) 11 (100) 0 (0)
>50% 35 (76.1) 0 (0) 35 (100)

LVSI, n (%)
Yes 32 (69.6) 11 (100) 21 (60.0)
No 14 (30.4) 0 (0) 14 (40.0)

Type of surgery, n (%)
Laparotomy 35 (76.1) 7 (63.6) 28 (80.0)
Minimally invasive surgery 11 (23.9) 4 (36.4) 7 (20.0)

Lymphadenectomy, n (%)
Yes 38 (82.6) 9 (81.8) 29 (82.9)
No 8 (17.4) 2 (18.2) 6 (17.1)

Adjuvant treatment, n (%)
Any 40 (87.0) 10 (90.9) 30 (85.7)
Radiation therapy 40 (87.0) 10 (90.9) 30 (85.7)
EBRT 36 (78.3) 7 (63.6) 29 (82.9)
VBT 4 (8.7) 3 (27.3) 1 (2.9)

Chemotherapy* 2 (4.3) 1 (9.1) 1 (2.9)
No adjuvant treatment 6 (13.0) 1 (9.1) 5 (14.3)

Recurrence, n (%)y

Any 10 (21.7) 3 (27.3) 7 (20.0)
Locoregional 1 (2.2) 1 (9.1) 0 (0)
Distant 9 (19.6) 2 (18.2) 7 (20.0)

Death, n (%)y

Any cause 15 (32.6) 3 (27.3) 12 (34.3)
Disease-specific 7 (15.2) 2 (18.2) 5 (14.3)

5-y disease control rate, %
Any 78.4 71.6 80.8
Locoregional 97.8 90.9 100
Distant 80.2 78.8 80.8

5-y disease-specific survival,z % 78.4 71.6 80.8
5-year disease-free survival, % 73.1 63.6 76.1
5-year overall survival, % 80.1 72.7 79.5

Abbreviations: EBRT Z external beam radiation therapy; LVSI Z lymphovascular space invasion; VBT Z vaginal brachytherapy.
* Patients also received adjuvant radiation therapy.
y Cumulative incidence at the time of analysis.
z Disease-specific survival indicates the proportion of patients without evidence of disease and noncancer-related death is censored.
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respectively (Fig 2a). At the time of analysis, 10 (21.7%)
patients recurred among the entire cohort. All the
recurrences were found in patients who have received the
adjuvant radiation therapy only. Of the 10 patients with
recurrent disease, the majority of recurrences were at
distant sites only (9 patients) and only 1 patient recurred
at a regional site only (a perirectal lymph node; Fig 2b).
The most common sites for distant recurrence are lungs
(50%), liver (50%), and bone (30%), and no para-aortic
nodal recurrences were observed. This translated into
the 5-year locoregional control rate of 97.8%. Majority of
the recurrences (70%) occurred within 3 years, and the
median time to recurrence was 2.4 years (range, 0.6-5.5
years). Among the entire cohort of 46 patients, 15
(32.6%) patients died, of which 7 (15.2%) deaths were
related to endometrial cancer. No treatment-related death
was observed.

Log-rank test identified the type of adjuvant radiation
therapy (no treatment vs external beam radiation therapy
vs vaginal brachytherapy) as a prognostic factor for the
risk of disease recurrence (P Z .005; Table 2, Fig 3).
Minimally invasive surgery, compared with laparotomy,



Figure 2 (a) Kaplan-Meier survival curve for disease-specific survival, overall survival, and disease-free survival. Five-year disease-
specific survival, disease-free survival. and overall survival rates were 78.4%, 73.1%, and 80.1%, respectively. (b) Cumulative incidence
of distant and locoregional disease relapses. Five-year distant and locoregional recurrence rates were 19.8% and 2.2%, respectively.
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was associated with a higher rate of disease-specific sur-
vival, but this was not statistically significant (P Z .16).
Other variables, including FIGO stage (IA vs IB), lym-
phovascular space invasion, age (<60 vs �60), and pelvic
Table 2 Five-year disease-control rate of various risk
groups

5-y
disease-control

rate, %

Plog-rank

FIGO stage 0.50
Stage IA* (n Z 11) 71.6
Stage IB (n Z 35) 80.8

Type of surgery 0.16
Laparotomy (n Z 35) 83.8
Minimally invasive surgery
(n Z 11)

60.6

LVSI 0.87
Yes (n Z 32) 75.5
No (n Z 14) 79.8

Radiation therapy type 0.005
EBRT (n Z 36) 81.2
VBT (n Z 4) 25.0
No treatment (n Z 6) 100

Age 0.49
<60 y (n Z 19) 75.4
�60 y (n Z 27) 82.6

Lymphadenectomy 0.51
Yes (n Z 38) 76.8
No (n Z 8) 85.7

Abbreviations: EBRT Z external beam radiation therapy; FIGO Z
International Federation of Gynecology and Obstetrics; LVSI Z
lymphovascular space invasion; VBT Z vaginal brachytherapy.

* Stage IA patient with LVSI.
lymphadenectomy were not associated with the risk of
disease recurrence.
Discussion

Our study demonstrates that adjuvant radiation ther-
apy, especially external beam radiation therapy, without
chemotherapy, is the most common form of adjuvant
therapy for stage I high-risk endometrioid-type endome-
trial cancer at our institution. The treatments resulted in a
high rate of locoregional disease control with only one
patient recurring locoregionally among the total of 46
patients (2.2%), although a significant proportion of pa-
tients (19.6%) recurred at distant sites.

In our study, all the patients were offered the adjuvant
radiation therapy after their surgery and the majority of
them (87.0%) completed the adjuvant treatment, and 6
(13.0%) patients declined and did not receive any adju-
vant treatment. Despite the conflicting evidence on the
survival benefit of adjuvant treatment with pelvic external
beam radiation therapy in the high-risk group,16,17 and
vaginal brachytherapy achieving comparable locoregional
disease control compared with external beam radio-
therapy,18,19 these patients with high-risk features in the
modern era generally undergo adjuvant pelvic radiation
therapy, mostly external beam radiation therapy.20 Such
practice pattern stems from multiple studies demon-
strating that the adjuvant radiation therapy significantly
decreases the risk of locoregional recurrences with an
acceptable side effect profile in the intermediate-risk pa-
tients,12,13 who carry a lower risk of recurrence than the
high-risk group patients. The evidence is supported by a
report by Mundt and colleagues on 43 high-risk patients



Figure 3 Various risk factors for disease recurrence: (a) International Federation of Gynecology and Obstetrics stage, (b) type of
surgery, (c) lymphovascular space invasion, (d) type of radiation therapy, (e) age, and (f) lymphadenectomy. Only the type of radiation
therapy was associated with disease recurrence (P Z .005), and other risk factors were not associated with disease recurrence.
Abbreviation: LVSI Z lymphovascular space invasion.
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with endometrial cancer treated with adjuvant chemo-
therapy and no radiation therapy.21 The study demon-
strated a high rate of 3-year locoregional recurrence
(46.5%), highlighting that the adjuvant radiation therapy
plays an important role in this particular patient popula-
tion and that the radiation therapy is an indispensable
treatment in the adjuvant setting. Similar findings have
been reported by Secord et al on stage IIIc endometrial
cancer patients.22

Despite the known efficacy of the adjuvant radiation
therapy for locoregional control in endometrial cancer,
distant recurrences remain a challenging problem. Maggi
et al in their randomized clinical trial involving 345 pa-
tients compared adjuvant radiation therapy alone to
adjuvant chemotherapy alone in high-risk endometrial
cancer patients.23 Although there was no survival differ-
ence between these 2 groups, a trend toward the lower
rate of distant metastasis was observed with the use of
adjuvant chemotherapy, although the adjuvant radiation
therapy alone was associated with improved locoregional
disease control.

Multiple randomized clinical trials have confirmed
survival benefit of the addition of chemotherapy to
adjuvant radiation therapy. Pooled results from 2 large
randomized clinical trials, The Nordic Society of Gyne-
cologic Oncology/European Organization for the
Research and Treatment of Cancer (NSGO-EC-9501/
EORTC-55991) and Gynecologic Oncology Group at the
Mario Negri Institute (MaNGO ILIADE-III) involving
534 patients have shown that the addition of chemo-
therapy to adjuvant radiation therapy was associated with
a significant improvement in the progression-free survival
(hazard ratio 0.63, P Z .009), and a trend toward the
improved overall survival was observed (P Z .07).24 The
recently published PORTEC-3 study has shown similar
results: 5-year failure-free survival of 75.5% with con-
current chemoradiotherapy, compared with 68.6% with
radiation therapy alone (P Z .022).15 In addition, Aoki
et al have shown in their retrospective review of stage I
and II endometrial cancer patients with high-risk features
a significant survival benefit from reduced distant re-
currences with the addition of adjuvant chemotherapy and
suggested that adjuvant treatment should include
chemotherapy, although no patient received adjuvant ra-
diation therapy in the study.25

The PORTEC-3 trial demonstrated that the benefit of
adjuvant chemotherapy was mainly found in stage III
patients, although the benefit was less obvious in stage I
and II patients. Given the smaller benefit from chemo-
therapy, significant toxicity and potential effect on quality
of life in stage I and II patients, the authors have sug-
gested that further study is required and advised against
the routine use of adjuvant chemotherapy in these pa-
tients. However, Greven et al in their phase II study Ra-
diation Therapy Oncology Group (RTOG 9708) on 46
patients have demonstrated that chemoradiotherapy
(combined external beam radiation therapy and vaginal
brachytherapy with 2 cycles of concurrent cisplatin and 4
additional cycles of cisplatin and paclitaxel) was well
tolerated with minimal toxicity.26 In addition, in the
PORTEC-3 study, no significant differences in the grade
3 adverse events were found between the 2 groups by 24
months, despite the higher rate of toxicities from the
chemoradiotherapy group at 12 months compared with
the radiation therapy only group.27 Therefore, the con-
troversy continues on the routine use of adjuvant
chemotherapy in stage I and II high-risk patients.

Perhaps the best evidence comes from the PORTEC
trial conducted by Creutzberg et al on 104 patients with
inclusion criteria similar to that of our study: stage IC,
grade 3 endometrial cancer.28 In their study, similar to our
study, the majority of the recurrences were found at
distant sites, which translated into an overall survival rate
of 58%, and the survival rates were largely driven by the
increased relapse rate at distant sites (31%). In the setting
of the high distant relapse rate in the stage I high-risk
patients, the question on the use of chemotherapy was
raised by the authors, but no recommendation was made
in the absence of conclusive data. A recently published
randomized phase III trial Gynecologic Oncology Group
(GOG 249) on 601 patients with early stage high-risk
features (stage I with high-intermediate features, stage II
or stage I-II with serous or clear cell features) compared
the combined treatment of vaginal brachytherapy with
chemotherapy versus external beam radiation therapy.29

With a median follow-up of 53 months, the study
demonstrated that the external beam radiation therapy and
the combined treatment of vaginal brachytherapy with
chemotherapy resulted in comparable disease control rates
and survival outcomes. It is interesting to note that the
external beam radiation therapy, without chemotherapy,
resulted in a similar distant disease control of 18% to
vaginal brachytherapy with chemotherapy.

In contrast to local disease relapses, where various
salvage options of radiation therapy, systemic therapy or
surgery are available with relatively high rates of disease
control, distant disease relapses pose more management
challenges and many patients are left with only limited
treatment options, mostly in the palliative setting. This
further supports the use of effective chemotherapy in
adjuvant treatment in this particular patient population to
further reduce the rate of distant recurrences. However, in
the absence of level I evidence from randomized
controlled trials and conflicting results on the use of
chemotherapy in the early stage high-risk group, the
routine use of chemotherapy cannot be recommended for
all early stage high-risk patients.

Multiple studies have recently highlighted the hetero-
geneous nature of endometrial cancer that are both
prognostic and predictive of response to treatment. The
Cancer Genome Atlas in their comprehensive analysis of
373 endometrial cancer has characterized gene mutations
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and molecular markers that carry potential therapeutic
implications.30 In their analysis, 4 mutation classes have
been identified: POLE (ultramuted), microsatellite insta-
bility (MSI) (hypermutated), copy-number low (endo-
metrioid), and copy-number high (serous-like). Bosse and
colleagues, using this molecular classification, have
investigated survival outcomes of grade 3 endometrioid-
type endometrial cancers and has identified the POLE
mutation to be associated with better prognosis than the
p53 abnormal, loss of mismatch repair protein expression
(MMRd), and no specific molecular profile groups.31 In
addition, several other biomarkers and their molecular
pathways, including HER2/neu,32 ARID1A,33-35

FGFR2,36,37 CTNNB1,38 and PIK3CA pathway,39-41

have been identified as potential therapeutic targets in
endometrial cancer. Pembrolizumab, an immune check-
point programmed cell death protein 1 inhibitor
commonly used to treat metastatic lung cancer with pos-
itive programmed cell death protein 1 mutation, has been
shown to be safe and effective in treatment of advanced
endometrial cancer,42 and the drug has been granted an
accelerated Food and Drug Administration approval for
patients with unresectable or metastatic solid tumors,
including endometrial cancer, that are MSI-high or
MMRd (the approval has been extended to patients who
are not MSI-high or MMRd recently43). More impor-
tantly, the PORTEC-4a trial currently in its recruitment
phase is investigating individualized adjuvant treatment in
high-intermediate-risk endometrial cancer patients with a
specific molecular-integrated risk profile based on the 4
aforementioned mutations.44 We remain hopeful that the
recent rapid advancement in the molecular genomics of
endometrial cancer can provide guidance on selecting the
right patients for appropriate adjuvant therapy and
potentially avoiding unnecessary treatments and related
toxicity in the early stage high-risk patients with endo-
metrial cancer.

It is interesting to note that the log-rank analysis fromour
study demonstrated that the type of radiation therapy
(external beam radiation therapy vs vaginal brachytherapy
vs no adjuvant treatment) was significantly associated with
the risk of disease recurrence (PZ .005). However, owing
to the small number of patients who received either no
adjuvant treatment (nZ 6) or vaginal brachytherapy (nZ
4), and the majority of patients received external beam ra-
diation therapy (nZ 36), a great caution must be exercised
when interpreting these results. Similarly, a trend toward the
higher rate of disease recurrence was found with the lapa-
rotomycomparedwith theminimally invasive surgery (PZ
.16). A recently published report demonstrated a signifi-
cantly higher risk of disease recurrence associated with the
minimally invasive surgery in the intermediate-risk patient
population.45 Several variables have been proposed as po-
tential risk factors for the higher recurrence in theminimally
invasive surgery: increased time interval between the sur-
gery and adjuvant treatment,46 routine use of the uterine
manipulator,47 and carbon dioxide insufflation.48-50 Addi-
tional prospective studieswould be necessary to confirm the
association between the patterns of disease recurrences and
minimally invasive surgery.

Our study has a number of limitations. The retro-
spective nature of the study introduces potential selection
bias. The significance of the study is also weakened by
the small sample size and the limited number of events.
However, owing to the low incidence of stage I
endometrioid-type endometrial cancer with high-risk
features, these shortcomings could not have been avoi-
ded. In addition, data were collected by 2 separate groups
during 2 study periods (1998-2007 and 2010-2015),
introducing potential data collection bias. More impor-
tantly, unlike the patients in the PORTEC-3 study, pa-
tients with serous or clear cell features were not included
in our study and thus the results from our study cannot be
applied to patients with such features. In contrast, despite
the small number of patients in our study, narrow inclu-
sion criteria were applied, resulting in a homogeneous
population with similar tumor characteristics and prog-
nosis. In addition, a large proportion of patients (82.6%)
underwent surgical staging with lymphadenectomy, thus
excluding patients with positive lymph node involvement.
Lastly, the study period spans more than 16 years, while
including all patients who have been treated at our insti-
tution, indicating little treatment variability among the
patients.
Conclusions

Oncologic outcomes in stage I high-risk endometrioid-
type endometrial cancer treated with external beam radi-
ation therapy remain comparable with historic controls
with a high rate of locoregional disease control. However,
distant disease relapses remain a challenging problem in
this population. Effective chemotherapy in the adjuvant
setting may be considered for stage I high-risk patients to
further reduce distant recurrences. Future prospective
studies are required to validate the hypothesis and confirm
the results of our study.
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