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Abstract

Background: For stage I to II high-risk endometrioid adenocarcinoma patients, the optimal adjuvant radiotherapy
modality remains controversial. The present study sought to optimize the treatment of pelvic external beam
radiation (EBRT) with/or vaginal brachytherapy (VBT) for high-risk endometrioid adenocarcinoma patients in multiple
radiation oncology centers across China.

Methods: This article retrospectively reviewed stage I to II patients with resected endometrioid adenocarcinoma
treated at 13 radiation centers from 1999 to 2015. Patients were eligible if they had high-risk features (stage IB
Grade 3 disease or stage II Grade 1–3 disease) on the basis of ESMO-ESGO-ESTRO risk group consensus.

Results: A total of 218 patients were included. Fifty-one patients received EBRT, 25 patients received VBT, and 142
patients were administered EBRT combined with VBT. The three groups were comparable in baseline characteristics,
except the proportion of stage IB and Grade 3 disease in the VBT group was significantly higher and their age was
older. Survival analysis showed that OS, DFS, LRFS and DMFS were significantly different among the three groups.
Two out of three groups were compared with each other, and results demonstrated that DFS, LRFS and DMFS were
worse in the VBT group than in the EBRT or EBRT + VBT group. The 3-year OS rates were 95.2, 85.2 and 95.1% in the
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EBRT, VBT and EBRT + VBT groups, respectively (p = 0.043). There was no significant difference in survival outcomes
between EBRT group and EBRT + VBT group. A propensity matching analysis was performed to eliminate group
differences. The results demonstrated that DFS and LRFS were significantly improved in the pelvic radiation group
compared to the VBT group. Distant failure accounted for most of the failure patterns. Patients in the VBT group
had significantly increased local and regional recurrence rates than patients in the EBRT or EBRT + VBT group. Acute
and chronic radiation-induced toxicities were well tolerated for all patients.

Conclusion: For patients with postoperative stage I to II high-risk endometrioid adenocarcinoma, compared with
VBT alone, radiotherapy modalities including EBRT significantly improved DFS, LRFS and DMFS with tolerable
adverse effects. Overall survival was not significantly different between EBRT and EBRT + VBT modalities.

Keywords: Endometrioid adenocarcinoma, High-risk, Stage I to II, Pelvic external beam radiation (EBRT), Vaginal
brachytherapy (VBT)

Background
Endometrial cancer (EC) is a common gynecological
cancer across China, among which endometrioid adeno-
carcinoma accounts for most [1]. Surgery is the radical
curative method. Adjuvant radiotherapy is recom-
mended for specific patient subgroups. The radiation
modality consists of pelvic external beam radiotherapy
(EBRT) to the pelvis and vaginal brachytherapy (VBT) to
the vaginal cuff to clear up microscopic disease in the
locoregional area.
The choice of adjuvant radiotherapy modality is risk-

based. In 2016, the European Society for Medical Oncol-
ogy, European Society for Radiotherapy & Oncology and
European Society of Gynaecological Oncology (ESMO-
ESGO-ESTRO) consensus was devised and classified
endometrial cancer into four risk groups according to
FIGO stage, depth of myometrial invasion, differenti-
ation grade, tumor type and lymphovascular invasion
(LVSI) [2]. Patients with low-risk endometrial cancer
have a low recurrence rate and are managed by surgery
alone [3]. For patients with intermediate- to high-risk
factors, several trials [4–6] have compared treatment
with EBRT to no further therapy and concluded that
EBRT significantly reduced the local-regional recurrence
rate among these patients. For patients with intermedi-
ate or high-intermediate risk factors, prospective ran-
domized studies of slightly different patient populations
[7–9] have demonstrated that VBT provides a compar-
able reduction in vaginal recurrence to pelvic radiation
and that pelvic recurrence rates are low among patients
treated with vaginal cuff brachytherapy. VBT is recom-
mended for this patient risk group.
High-risk endometrial cancer is characterized by an in-

creased risk of pelvic recurrence and distant metastases
that contribute to the inferior outcomes of this group.
However, due to the small number of high-risk patients
in previous prospective studies, the optimal mode of
radiotherapy for this group of patients remains
controversial.

The present study aimed to compare the oncologic
outcomes of EBRT, EBRT + VBT and VBT alone for
high-risk patients with stage I to II endometrioid adeno-
carcinoma treated at multiple radiation oncology centers
across China.

Methods
Patient selection and eligibility criteria
This was a retrospective multicenter study with 13 par-
ticipating Chinese radiation oncology centers of grade A
tertiary hospitals. The clinical trial ID of the study is
ChiCTR-PRC-17010712. Between Jan. 1999 and Dec.
2015, all patients with stage I to II endometrioid adeno-
carcinoma after surgery and postoperative radiotherapy
were analyzed. Patients were eligible if they had been
stratified into a high-risk group on the basis of ESMO-
ESGO-ESTRO risk group consensus. High-risk features
in our research were (1) stage 1B Grade 3 disease or (2)
stage II disease. Patients with the following clinical sce-
narios were excluded: serous, clear cell carcinoma or
carcinosarcoma; a history of a previous malignancy; pre-
vious radiotherapy, hormonal or chemotherapy treat-
ment; palliative resection; missing data (Fig. 1). Patients
were restaged based on criteria from the 2009 Inter-
national Federation of Gynecology and Obstetrics
(FIGO) for uterine carcinomas. This study was approved
by the Institutional Review Board of Peking Union Med-
ical College Hospital (N0. S-K139).

Treatment approaches and follow-up
All patients underwent total hysterectomy with bilateral
salpingo-oophorectomy (TH+ BSO). Lymphadenectomy
or suspicious lymph node biopsy was performed as a
routine procedure when positive preoperative and intra-
operative findings existed. For patients without lymph
node dissection or sampling, pelvic and abdominal MRI,
CT or PET-CT was required to confirm that there was
no lymph node metastasis pre- or post-surgery.
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Radiotherapy was administered to all patients. Pelvic
external beam radiation with/or vaginal brachytherapy
was performed according to the patients’ pathological
characteristics, physical status, willingness and the doc-
tors’ preference. The clinical target volume (CTV) con-
sists of the upper part of the vaginal stump and regional
lymphatic drainage regions, including the common iliac,
internal iliac, external iliac, obturator, and presacral
areas. Treatment planning was performed by the CT-
based intensity-modulated radiotherapy (IMRT) tech-
nique, three-dimensional conformal radiotherapy (3D-
CRT) modality or a four-field box technique. High-dose
rate (HDR) brachytherapy was delivered with a vaginal
cylinder to the upper part of the vagina. The indication
of chemotherapy was based on the doctor’s recommen-
dations, pathology findings, intraoperative conditions,
the patient’s physical condition and willingness. Intra-
venous concurrent or sequential adjuvant chemotherapy
consisted of carboplatin/paclitaxel, cisplatin/doxorubicin,
cisplatin/doxorubicin/paclitaxel and other platinum
based regimens. Therapy related toxicities were evalu-
ated by the Common Terminology Criteria for Adverse
Events Version 4.0 (CTCAE 4.0).
Patients follow up every 3–6 months for 2 years, then

every 6 months for 3 years, then annually. Examinations
for follow-up included: gynecological physical examin-
ation, pelvic and abdominal ultrasound or CT and chest
X-ray or CT. MRI or PET-CT was performed as clinic-
ally indicated. Laboratory tests included: blood routine,
hepatic and renal function and tumor makers, including
CA125, et al.

Data analysis
Survival durations were defined as the time from surgery
to the date of death due to any cause or last follow-up
time (overall survival, OS), to the date of treatment fail-
ure or death due to any cause or last follow-up time
(disease-free survival, DFS). Local-regional failure-free

survival (LRFS) was calculated from the date of surgery
to the date of vaginal stump recurrence or regional
lymphatic drainage area failure or death due to any
cause or the last follow-up time. Distant metastasis
failure-free survival (DMFS) was calculated from the
date of surgery to the date of distant metastasis failure
or death due to any cause or the last follow-up time.
Data analysis was performed by SPSS statistical soft-

ware (version 25.0; SPSS Inc., Chicago, IL). The chi-
square test was used for categorical variables between
treatment groups. Analysis of variance (ANOVA) was
used to compare normally distributed multigroup vari-
ables, and the LSD test was used to compare intergroup
variables. LSD value < 0.05 was considered statistically
significant. Propensity-matched analysis (PSM) was used
to eliminate group differences. Patients in the VBT
group were matched one-to-one to patients in the EBRT
or EBRT + VBT group based on stage, grade and age at
a matching tolerance of 0.02. The Kaplan-Meier method
was performed to calculate the survival data, and differ-
ences between groups were determined by the log-rank
test. A p-value of < 0.05 was considered statistically
significant.

Results
Patients and tumor characteristics
A total of 218 patients with high-risk endometrioid
adenocarcinoma were enrolled. The median age was 55
years old (range, 23 to 85 years old). Most patients were
in FIGO stage II (140/218, 64.2%), with stage IB ac-
counting for 35.8% (78/218). All patients underwent
total hysterectomy and bilateral salpingo-oophorectomy.
Lymphadenectomy was achieved in 87.2% (190/218) of
all patients. Adjuvant chemotherapy was performed in
42.9% (91/218) of patients.
A total of 51 patients received EBRT (EBRT group), 25

patients received VBT (VBT group), and 142 patients
were administered EBRT combined with VBT (EBRT +

Fig. 1 Cohort identification algorithm
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VBT group). Table 1 summarizes the patients’ character-
istics. As to pelvic external radiation dose-fractionation
schedule, for EBRT alone group, the median dose of
EBRT was 50.0Gy (range, 44.0–54.0Gy), and the median
fractions were 25fx (range, 22 – 28fx). For combined
EBRT with VBT group, the median dose of EBRT was
50.0Gy (range, 39.6–50.4Gy) while the median fractions
were 25fx (range, 22 – 28fx). For VBT as a boost, there
were 14 different dose- fractionation schedules while for
VBT alone, there were 4 dose-fractionation schedules.
The most common prescription schedule for VBT as a
boost after EBRT was 5 Gy in 2 fractions (47/142, 33.1%)
followed by 5 Gy in 4 fractions (33/142, 23.2%). The
most common fractionation for VBT alone was 5 Gy in
6 fractions, accounting for 84.0% (21/25) of all patients
followed by 5 Gy in 8 fractions 8.0% (2/25). All practi-
tioners specified dose to 0.5-cm depth from the vaginal
surface. Among patients treated with EBRT (193 cases),
95 patients (49.2%) received IMRT, 54 patients (28.0%)
received 3D-CRT, and 44 patients (22.8%) received con-
ventional radiotherapy. The proportions of Grade 3 and
stage IB disease were significantly higher in the VBT
group than in the EBRT or EBRT + VBT groups (p <
0.05). In terms of age, patients in the VBT group were
older than patients in the other groups. Other baseline
characteristics between the three groups were compar-
able (p > 0.05).

Effects of EBRT and/or VBT on survival
For all patients, the median follow-up time was 42
months (range, 3–237 months). A total of 16 patients
died during follow-up: 2 in the EBRT group, 5 in the
VBT group and 9 in the EBRT + VBT group. Secondary
cancer appeared in 4 patients. The cause of death was
endometrial carcinoma in 14 patients (87.5%), and car-
diovascular disease in 2 patients (12.5%). The median
OS was not reached, and the 1-, 3- and 5-year OS rates
were 99.5, 93.4 and 89.2%, respectively.
Survival analysis showed that the OS, DFS, LRFS and

DMFS were significantly different among the three
groups (Fig. 2a, b, c, d). Regarding 3-year OS, the values
were 95.2, 85.2 and 95.1% in the EBRT, VBT and EBRT
+ VBT groups, respectively (p = 0.043). The 3-year DFS
rates were 92.9 and 72.4% vs. 91.2% for the EBRT and
VBT vs. EBRT + VBT groups, respectively (p = 0.005).
For patients in the VBT group, the 3-year LRFS rate was
76.5%, while the rates were 95.2 and 94.4% in the EBRT
group and EBRT + VBT group, respectively (p = 0.006).
The groups were compared pairwise with each other,

and the results demonstrated that DFS, LRFS and DMFS
were worse in the VBT group than in the EBRT (p <
0.05) or EBRT + VBT group (p < 0.05). OS was signifi-
cantly improved in the EBRT + VBT group compared to
the VBT group. There was no significant difference in

survival outcomes between the EBRT group and the
EBRT + VBT group.
As the frequency of stage IB and Grade 3 disease were

significantly higher and the median age was older in the
VBT group than in the EBRT or EBRT + VBT group, A
propensity-matched analysis based on stage, grade and
age was performed. Fifty patients were successfully
matched (25 patients in the VBT group and 25 patients
in the EBRT (3 cases) or EBRT + VBT group (21 cases)).
Other factors, such as LVSI, deep myometrial invasion
and invasion of the lower uterine segment, were equally
comparable (p > 0.05). The results demonstrated that
DFS (p = 0.047) and LRFS (p = 0.036) were significantly
improved in the pelvic radiation group compared to the
VBT group (Fig. 3a, b, c, d). In addition, external radi-
ation tended to improve OS and DMFS with no crossing
of the survival curves.

Effects of chemotherapy on survival
For all patients, chemotherapy did not significantly im-
prove survival compared to patients without chemother-
apy. Subgroup analysis showed that chemotherapy
tended to increase OS, DFS, LRFS and DMFS in patients
with LVSI (n = 49) and deep myometrial invasion (n =
151), and the survival curves did not cross over each
other.

Failure pattern
A total of 25 relapses (11.5%) were found. The median
time to recurrence was 18months (range, 2 months to
60months). Distant failure was the main failure pattern
(12.6%, 23/218). Local and regional recurrences were di-
agnosed in 4 women (2.8%) in the VBT group and 4
(16%) in the EBRT + VBT group (p = 0.008); of these, 1
in the VBT group had isolated local recurrences (p =
0.013). Patients in the VBT group had significantly in-
creased local and regional recurrence rates than patients
in the EBRT or EBRT + VBT group. However, there was
no significant difference on failure between the EBRT
and EBRT + VBT groups (Table 2).

Toxicity
Regarding the toxicity of irradiation, all patients com-
pleted the prescription dose of adjuvant radiotherapy.
There was no radiation-induced death. Regarding acute
adverse events, there was only one case of a grade 4 re-
action in the combined radiotherapy group. The most
common acute adverse effect was a lower gastrointes-
tinal tract reaction (Grade 1–3, 55.5%). There was no
significant difference in radiation-induced cystitis among
the three groups. There were significantly lower rate of
enterotoxicity and hematological reactions in the VBT
group than in the other two groups. Compared with the
EBRT group, the rate of gastrointestinal reactions was
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significantly increased in the EBRT + VBT group
(Table 3). Regarding late adverse events, there were no
Grade 3 or higher reactions. Lower extremity edema
accounted for most among the patients (Grade 1–2,
13.3%). There were no significant differences in radiation-
induced enterotoxicity, cystitis or hematological reactions
among the three groups.

Discussion
For stage I to II high-risk endometrioid adenocarcinoma,
we reported that compared with VBT alone, adjuvant
pelvic external radiation, including EBRT or EBRT com-
bined with VBT, significantly improved the DFS, LRFS

and DMFS with good compliance and safety. Overall
survival was significantly prolonged in the EBRT + VBT
group. There was no significant difference in survival
outcomes between the EBRT and EBRT + VBT
modalities.
The indication and modality of adjuvant radiotherapy

is risk-based. For patients with intermediate or high-
intermediate risk factors, prospective trials comparing
postoperative EBRT to no adjuvant therapy showed that
postoperative radiotherapy increased the local-regional
control rate [4–6]. However, it did not translate into sur-
vival benefits. The PORTEC-2 trial [7, 8] directly com-
pared EBRT with vaginal brachytherapy and concluded

Table 1 Baseline clinical characteristics for patients treated with adjuvant EBRT with/or VBT

Patients (N = 218)

EBRT(n = 51) VBT(n = 25) EBRT + VBT (n = 142) p-value

Clinical Characteristic No. % No. % No. %

Age, years 0.002

Mean 53.31 60.96 54.36

Range 23–84 42–85 34–75

Lymphadenectomy 0.867

No 7 13.7 4 16.0 17 12.0

Yes 44 86.3 21 84.0 125 88.0

Mean 18.69 21.40 18.73 0.054

Range 0–50 0–45 0–65

Stage (FIGO 2009) 0.000

IB 14 27.5 20 80.0 44 31.0

II 37 72.5 5 20.0 98 69.0

Grade 0.003

1 4 7.8 3 12.0 32 25.5

2 20 39.2 2 8.0 47 33.1

3 27 52.9 20 80.0 63 44.4

Myometrial invasion 0.294

< 1/2 13 25.5 4 16.0 43 30.3

≥ 1/2 35 68.6 21 84.0 95 66.9

Missing 3 5.9 4 2.8

Invasion of lower uterine segment 0.205

N0 28 54.9 19 76.0 86 60.6

Yes 23 45.1 6 24.0 56 39.4

LVSI 0.224

No 40 78.4 16 64.0 113 79.6

Yes 11 21.6 9 36.0 29 20.4

Chemotherapy 0.105

No 26 51.0 19 76.0 76 53.5

Yes 25 49.0 6 24.0 60 42.3

Missing 6 4.2

Abbreviation: FIGO International Federation of Gynecology and Obstetrics, EBRT External Beam Radiation, VBT Vaginal Brachytherapy, LVSI Lymphovascular
Space Invasion
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Fig. 2 Effect of different adjuvant radiotherapy modalities on survival for patients with stage I to II high-risk endometrioid adenocarcinoma. a OS,
overall survival; b DFS, disease-free survival; c LRFS, local-regional failure-free survival; d DMFS, distant metastasis failure-free survival

Fig. 3 Effect of different adjuvant radiotherapy modalities on survival for patients with stage I to II high-risk endometrioid adenocarcinoma after
propensity-matched analysis. a OS, overall survival; b DFS, disease-free survival; c LRFS, local-regional failure-free survival; d DMFS, distant
metastasis failure-free survival
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that VBT was no less effective than EBRT in terms of
locoregional control rate and survival outcome. Aalders’
randomized trial [9] found that, compared to VBT, com-
bined EBRT and VBT reduced locoregional recurrences
but did not reduce distant metastases or improve sur-
vival. Vaginal brachytherapy alone is currently recom-
mended for intermediate- or high-intermediate-risk
cases (FIGO stage IA and Grade 3 disease or FIGO stage
IB and Grade 1/2 disease).
The use of vaginal brachytherapy alone in the high-

risk subset is still under debate. Prospective trials, such

as the PORTEC-1 and PORTEC-2 trials, specifically ex-
cluded patients with stage IB (FIGO 2009) Grade 3
endometrial cancer, while other studies only included a
small number of higher-risk patients. Data from SEER
analyses found that among patients with FIGO stage IB
and Grade 3 disease who underwent lymph node dissec-
tion, all three radiotherapy modalities (EBRT, EBRT +
VBT and VBT alone) were superior to no adjuvant treat-
ment, without significant differences among the radi-
ation modalities [10]. Another research from SEER
database concluded VBT (with or without EBRT) might

Table 2 Failure pattern for patients treated with adjuvant EBRT with / or VBT

Patients (N = 218)

EBRT (n = 51) VBT (n = 25) EBRT + VBT (n = 142) p-value

Failure mode No. (%) No. (%) No. (%)

Local 0 (0.0) 2 (8.0) 0 (0.0) 0.013
a a (−0.8) a (3.9) a (−1.9)

Regional 0 (0.0) 3 (12.0) 4 (2.8) 0.032
a a (−1.5) a (2.6) a (−0.5)

Local and Regional 0 (0.0) 4 (16.0) 4 (2.8) 0.008
a a (−1.6) a (3.5) a (−0.9)

Distant 4 (7.8) 6 (24.0) 13 (9.2) 0.065
a a (−0.7) a (2.3) a (−0.9)

Abbreviation: EBRT External Beam Radiation, VBT Vaginal Brachytherapy
a adjusted residuals

Table 3 Acute adverse effects for patients treated with adjuvant EBRT with/or VBT

Patients (N = 218)

EBRT (n = 51) VBT (n = 25) EBRT + VBT (n = 142) p-value

Adverse Events No. (%) No. (%) No. (%)
bUpper GI 0.001

0 36 (70.6) 21 (84.0) a2.5 77 (54.2) a-3.0

1–2 15 (29.4) 3 (12.0) a-2.9 65 (45.8) a3.2

3 0 (0.0) 1 (4.0) a2.8 0 (0.0)
bLower GI 0.000

0 27 (52.9) 22 (88.0) a4.7 48 (33.8) a-4.3

1–2 23 (45.1) 3 (12.0) a-4.5 93 (65.5) a4.4

3 1 (2.0) 0 (0.0) 1 (0.7)

Urinary Tract 0.864

0 44 (86.3) 23 (92.0) 123 (86.6)

1–2 7 (13.7) 2 (8.0) 18 (12.7)

3 0 (0.0) 0 (0.0) 1 (0.7)

Hematological 0.023

0 23 (45.1) 21 (84.0) a3.1 75 (52.8)

1–2 25 (49.0) 4 (16.0) a-2.7 60 (42.3)

3–4 3 (5.9) 0 (0.0) 7 (4.9)

Abbreviation: GI gastrointestinal, EBRT External Beam Radiation, VBT Vaginal Brachytherapy
a adjusted residuals, only value greater than ±2 were marked. b Upper GI toxicity defined in this study included nausea and vomiting; Lower GI reactions included
diarrhea, constipation, abdominal pain et al
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confer a cancer-specific survival benefit in stage IB
Grade 3 patients. Regional treatment with EBRT and
lymph node dissection were critically important in high-
grade stage II disease [11]. However, a 2018 published
research from SEER database demonstrated there was
no difference in disease specific survival when VBT
alone was compared with EBRT alone or both for Grade
2–3 stage II disease [12].
In this research, we explored the optimal adjuvant

radiotherapy mode for patients with high-risk endome-
trioid adenocarcinoma after total hysterectomy and bi-
lateral salpingo-oophorectomy and mostly
lymphadenectomy (87.2%). In terms of survival, DFS,
LRFS and DMFS were significantly higher in patients
treated with pelvic external radiation than in those
treated with VBT alone. Overall survival was signifi-
cantly improved in the EBRT + VBT group. Previous
studies have shown that, compared with VBT alone, ad-
juvant external irradiation could reduce the pelvic recur-
rence rate [13] while controlling vaginal stump relapse.
However, in patients with low- or intermediate-risk fac-
tors, the locoregional recurrence rate was low due to the
low degree of malignancy. Other trials demonstrated
that the 5-year locoregional recurrence rate was 6.1% in
the ASTEC observation group [4], 6.9% in the Aalder
VBT group [9] and 5.1% in the PORTEC2 VBT group
[8]. Therefore, substitution of VBT with EBRT + VBT or
EBRT could not significantly reduce the locoregional re-
currence rate; even if it was reduced, it could not trans-
late into survival benefits [8, 9, 13]. With the upgrade of
stage and differentiation, the failure rate of local, re-
gional and distant areas increased. For patients receiving
46 Gy of pelvic radiation in the PORTECT1 trial [14],
the actuarial 5-year rates of locoregional relapse were 1
to 3% for IC, Grade 1–2, compared with 14% for stage
IC, Grade 3 patients. The five-year distant metastasis
rates were 20% for stage IB and Grade 3 tumors and
31% for stage IC and Grade 3 tumors (FIGO 1988). Due
to a high degree of malignancy, high-risk patients had
high local, pelvic and distant failure rates. Therefore, ex-
ternal irradiation could effectively reduce pelvic and va-
ginal failure rates and indirectly play a role in reducing
distant recurrence, ultimately benefiting survival. In our
research, patients in VBT group had older age, higher
grade, which were known as potential risk factors on
survival and might influence the outcome. A propensity-
matched analysis based on stage, grade and age was per-
formed, and results still showed an improved survival to-
wards EBRT.
In this study, we reported that survival was not signifi-

cantly different for combined EBRT and VBT compared
to EBRT alone. VBT was effective in vaginal stump re-
currence control, while pelvic radiation offered the pos-
sibility of treating the vaginal area in addition to the

pelvic lymphatic drainage area. Among deeply myome-
trial invasive Grade 3 patients (stage IB, G3) after pelvic
radiation, the vaginal recurrence rate was only 5% [14].
Among cervical involvement patients (stage II), there
was no suggestion that the addition of a vaginal cuff
brachytherapy boost to pelvic radiation was beneficial
for pelvic control (84% vs. 95%, p = 0.43) or survival [15].
Analysis from SEER demonstrated a non-significant sur-
vival difference between combined EBRT and VBT or
EBRT alone in stage IB, G3 or stage II patients [11].
Therefore, for high-risk patients, the local-regional con-
trol rate of EBRT alone was acceptable. A VBT boost
seemed to be unable to improve the pelvic and vaginal
control rate or overall survival. However, whether exter-
nal irradiation should be combined with internal irradi-
ation is still under debate.
Regarding failure mode, the results showed that the

locoregional recurrence rate of patients with pelvic ir-
radiation, was significantly lower and that the distant
failure rate tended to be lower than that of VBT alone,
which emphasized the importance of EBRT in high-risk
populations. In addition, distant metastasis was the main
cause of failure in this study, which was similar to other
studies [16, 17]. Chemotherapy might eliminate systemic
micro-metastases, especially distant metastases and
benefit survival. Currently, studies had been conducted
to evaluate the efficacy of chemotherapy for patients
with high-risk endometrial cancer by replacing pelvic ra-
diation or using it as sequential or concurrent adjuvant
therapy [18–21]. The PORTECT3 trial [22] showed for
early stage high-risk patients (stage IB patients with
Grade 3 or LVSI and stage II patients), chemoradiother-
apy didn’t significantly improve 5-year failure-free sur-
vival compared to radiotherapy alone. GOG-0249 [23]
was designed to study the impact on recurrence-free
survival of substitution of VBT with chemotherapy for
EBRT among patients with high-risk stage I to II endo-
metrial cancer. However, superiority of VBT with
chemotherapy compared to EBRT was not demon-
strated. In our research, chemotherapy did not signifi-
cantly improve survival. Anyway, risk factors such as
LVSI and deep myometrial invasion still warranted
attention.
In terms of toxicity, acute toxicity was well tolerated

in all patients, with only one patient representing a
Grade 4 acute response. No adverse reactions of Grade 3
or above were found in the follow-up period after treat-
ment. Currently, many studies are combining molecular
targeted therapy with clinicopathological risk factors,
which can distinguish patients who require less or more
intensified adjuvant treatment [24, 25]. However, more
evidence is needed, and randomized trials are necessary.
Some of the limitations were as follows. As a retro-

spective study, some details about pathology and
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chemotherapy were not complete. As a muti-center
study, clinical and pathology records and treatment stan-
dards might not be unified across institutions. Statisti-
cally speaking, the number of patients in the three
groups were not equally distribute, which might affect
the efficiency of statistical calculation. However, this was
the largest retrospective multicenter research focusing
on selection of EBRT with/or VBT in stage I-II high risk
endometrioid adenocarcinoma patients.

Conclusions
For patients with FIGO (2009) stage I to II endometrioid
adenocarcinoma, adjuvant radiotherapy including pelvic
external radiation significantly improved DFS, LRFS and
DMFS with good compliance and safety. Survival out-
comes were not significantly different between the EBRT
and EBRT + VBT modalities. Further validation of these
findings is necessary in the future.
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