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ABSTRACT

Objective: According to recent European Society of Medical Oncology, European Society of
Gynaecological Oncology and European Society of Radiotherapy and Oncology guidelines,
adjuvant vaginal brachytherapy (VB) is optional in patients with intermediate risk (IR) and
high-intermediate risk (HIR) endometrial cancer (EC). The aim of this French retrospective,
multicenter study was to assess the impact of VB in these groups on local recurrence rate,
local recurrence-free survival (RFS) and overall survival (OS).

Methods: Data 0f 191 patients with IR and HIR EC who underwent primary surgery with or
without VB and no other adjuvant treatment between 2000 and 2016 were extracted from the
FRANCOGYN database. Rate of local recurrence, OS and local RFS in these two groups were
compared using the Kaplan-Meier method.

Results: The number of patients with IR and HIR EC were 118 and 73 respectively. VB was
used in 92 patients in IR group and 43 in HIR group. Median follow-up was 22 months. In
the HIR group, the local recurrence rate was significantly higher in the no adjuvant therapy
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group in comparison with the VB group (16.7% and 0% respectively, p=0.02). There was also
a significant improvement in local RES (p=0.01) in VB group. In IR EC, there is no significant
difference on local recurrence rate (4.2% and 3.2%, respectively, p=1.00) or local RFS
(p=0.54) between the two groups.

Conclusions: VB is an efficient adjuvant treatment for patients with HIR EC. VB is not
associated with an improvement of RFS or OS in IR EC patient.

Keywords: Endometrial Cancer; Brachytherapy; Local Neoplasm Recurrence

INTRODUCTION

Endometrial cancer (EC) is the most common gynecological cancer in developed countries
with an incidence in 2012 in Europe at 13.6 per 100,000 patients [1] and a 5-years overall
survival (OS) of 95% for patients diagnosed at an early stage [2,3]. In Europe, standard
treatments for early-stage EC consist of primary hysterectomy and bilateral salpingo-
oophorectomy. Pelvic and para-aortic lymphadenectomy is recommended for patients of
high-risk EC [4].

Adjuvant treatment, including vaginal brachytherapy (VB), external beam radiotherapy
(EBRT) or chemotherapy, is based on post-operative analysis. In 2016, the European Society
of Medical Oncology, European Society of Gynaecological Oncology and European Society of
Radiotherapy and Oncology (ESMO-ESGO-ESTRO) established new guidelines for adjuvant
treatment following the new post-operative classification [4]: patients can be classified as
having early-stage EC at low, intermediate risk (IR), high-intermediate risk (HIR) or high-risk
for recurrence by means of a combination of postoperative histological criteria (i.e., depth

of myometrial invasion, histological type, grade and lymphovascular space invasion (LVSI)
status) [4].

In this specific setting, VB which is usually performed to prevent local recurrence [5] is no
more recommended in patients with low-risk EC and is optional in patients with IR and HIR
EC, especially when lymph node sampling showed no lymph node metastases involvement.
Furthermore, in patients with HIR EC with no lymphadenectomy performed, EBRT is
recommended in case of LVSI positive status and VB is recommended in case of LVSI negative
status. Thus, additional studies are needed to improve the selection of patients with IR and
HIR EC for adjuvant VB.

Hence, the aim of this French retrospective, multicenter study was to assess the impact of VB
in IR and HIR EC on local recurrence, local recurrence-free survival (RES) and OS.

MATERIALS AND METHODS

1. Study population

Data of all patients who received primary surgical treatment between January 2000 and
December 2016 were abstracted from 9 institutions in France (FRANCOGYN research group)
with maintained EC databases (La Pitié-Salpétriere University Hospital, Tenon University
Hospital, Reims University Hospital, Dijon Cancer Center, Lille University Hospital, Creteil
University Hospital, Bichat Hospital, Rennes University Hospital and Tours University

https://doi.org/10.3802/jg0.2019.30.€53 2/1
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Hospital), and also from the SENTI-ENDO trial [6]. The research protocol was approved by
the Institutional Review Board of the French College of Obstetrics and Gynecology (CEROG
2014-GYN-020).

Clinical and pathological variables included patients age, comorbidities (body mass index,
diabetes, health technology assessment), surgical procedure, 2009 International Federation
of Gynecology and Obstetrics (FIGO)'s stage, final pathological analysis (histological type
and grade, depth of myometrial invasion, LVSI status) and adjuvant VB.

Histological staging and grading were performed according to the 2009 FIGO classification
system based on the final evaluation of the pathological specimen. The risk of recurrence was
defined according to the ESMO-ESGO-ESTRO guidelines. Histological type I corresponds to
endometrioid EC, whatever the histological grade. The four risk groups of EC are defined as
follow: low-risk (type 1 EC FIGO stage IA grade 1 or 2 without LVSI); IR (type 1 EC FIGO stage
IB grade 1 or 2 without LVSI); HIR (type 1 EC, FIGO stage IA grade 3 with or without LVSI

and FIGO IA-IB, grade 1 or 2, with LVSI), high-risk (type 1 EC, FIGO stage IB grade 3, with or
without LVSI) [4].

All patients with IR and HIR EC were included. Patients who received treatment other than
VB and patients with lack of survival data were excluded from our analysis.

2. Treatment and follow-up

All patients underwent primary surgery, including at least total hysterectomy with bilateral
salpingo-oophorectomy. Adjuvant VB was administered according to multidisciplinary
committee's opinion based on French guidelines [7]. All the recruiting centers are referent
in EC management and applied admitted guidelines for VB modalities. Currently, for post-
operative VB, the 5 mm deep prescription regimens used in high dose rate are: 21 Gy in
three fractions (Deq? Gy=29.8 Gy), 20 Gy in four fractions (Deq? Gy=25 Gy), 24 Gy in four
fractions (Deq? Gy=32 Gy). Doses at the level of risk organs not to be exceeded are D2cm?eq?
Gy=75 Gy for the rectum and sigmoid and D2cm?eq> Gy=8 5Gy for the bladder. No imaging
exam is needed before planning postoperative VB applications of the vaginal vault and the
recommended techniques use a high dose rate planned on two-dimensional imaging [8].

According to French guidelines, frequency of clinical follow-up was every four months for the
first two years, and then every six months until five years and every year thereafter. Further
imaging investigations were carried out if clinically indicated [7].

Disease recurrence was diagnosed either by biopsy or imaging studies and defined as a
relapse without differentiating between their local or distant nature. RFS was calculated
in months from the date of surgery to recurrence. In this study, the outcome was local
recurrence defined by vaginal and pelvic recurrence.

3. Statistical analysis

Statistical analysis was based on the Student's t-test or analysis of variance test, as
appropriate, for continuous variables, and the y? test or Fisher's exact test, as appropriate,
for categorical variables. The Kaplan-Meier method was used to estimate the survival
distribution, and comparisons of survival were made using the log-rank test. The Cox
proportional hazards model was used to account for the influence of multiple variables.
Values of p<0.05 were considered to denote significant differences.

https://doi.org/10.3802/jg0.2019.30.€53 3/M
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Data were managed with an Excel database (Microsoft Corporation, Redmond, WA, USA) and
analyzed using R 3.0.1 software (R Foundation, Vienna, Austria), available online.

RESULTS

1. Study population

A total of 429 patients with IR EC and 365 HIR EC were documented as having received
primary surgical treatment. Among them, 138 were treated differently than by VB alone or
simple follow-up and were excluded. Among the 138 patients excluded, 83 patients received
VB and chemotherapy, 10 VB and external radiotherapy, 6 VB, external radiotherapy and
chemotherapy, 2 chemotherapy only, 26 external radiotherapy only and 6 radiotherapy and
chemotherapy. Data was lacking for 5 patients.

Finally, survival data were available for 191 patients (135 with adjuvant VB alone and 56 with
no adjuvant therapy), according to the following distribution: La Pitié-Salpétriere University
Hospital (n=42; 22%), Tenon University Hospital (n=16; 8%), Reims University Hospital
(n=13; 7%), Dijon Cancer Center (n=23; 12%), Lille University Hospital (n=26; 14%), Creteil
University Hospital (n=12; 6%), Bichat Hospital (n=5; 3%), Rennes University Hospital (n=15;
8%), Tours University Hospital (n=25; 13%), and the SENTI-ENDO trial [6] (n=14; 7%). Flow-
chart of the study is reported in Fig. 1.

Patients with IR EC and HIR EC received adjuvant VB in 79% (n=92) and 59% (n=43),
respectively (p=0.01).

’ 1,543 endometrial cancer ‘

—ﬁ 302 endometrial cancer type 2 ‘

4
’ 1,241 endometrial cancer type 1 ‘

—ﬁ 118 lack of histological data ‘
—% 429 low risk endometrial cancer ‘
—ﬁ 365 high risk endometrial cancer ‘

138 other adjuvant therapy
as brachytherapy

A 4
191 endometrial cancer included ‘

118 intermediate risk 73 high-intermediate risk

26 no adjuvant
therapy

30 no adjuvant

92 brachytherapy therapy

43 brachytherapy

Fig. 1. Flow chart.
EC, endometrial cancer; HIR, high-intermediate risk; IR, intermediate risk.
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Table 1. Epidemiological, histological and surgical characteristics

2. Characteristics according to ESMO-ESGO-ESTRO risk-group
The demographic, clinicopathological and surgical characteristics of IR and HIR EC patients
according to adjuvant management (VB vs. no adjuvant therapy) are reported in Table 1. There
was no difference between the two groups regarding other demographic, clinicopathological

and surgical characteristics.

3. Local recurrence rate
Local recurrence rates in patients with adjuvant VB or no adjuvant therapy are presented in
Table 2. In the overall population, there were nine patients presenting with local recurrences:
eight patients with isolated local recurrence and one patient with simultaneous local, nodal
and distant metastasis.

With a median follow-up of 22 months (interquartile range [IQR]=8-41), 9 patients (4.7%)
experienced a local recurrence. In HIR group, VB was correlated with a lower local recurrence
rates (0% vs. 16.7%, respectively; p=0.02). In IR group, VB and no adjuvant therapy were

associated with similar local recurrence rates (3.2% vs. 4.2%, respectively; p=1.00).

Variable IR HIR
No adjuvant therapy (n=26) VB (n=92) p-value No adjuvant therapy (n=30) VB (n=43) p-value

Age (yr) 73.0 (62.0-79.1) 68.0 (62.0-75.0) 0.26 70.0 (61.5-80.7) 67.0 (59.0-74.5) 0.06
Age over 60 yr 18 (75.0) 77 (82.8) 0.39 923 (76.7) 29 (67.4) 0.55
BMI 30.1(23.4-35.6) 29.8 (25.6-34.8) 0.92 27.9 (25.0-31.6) 28.1 (25.0-37.1) 0.39
HBP 9 (50.0) 38 (58.5) 0.71 9 (33.3) 21 (56.8) 0.10
Diabetes 4(18.9) 29 (29.3) 0.44 2 (6.9) 6 (15.0) 0.45
Lymph node surgery 15 (62.5) 48 (51.6) 0.47 21 (70.0) 31(72.7) 1.00
Sentinel lymph node 5 (20.8) 16 (17.2) 0.91 7(23.3) 15 (34.9) 0.42
Pelvic lymphadenectomy (yes) 18 (75.0) 65 (69.9) 0.81 23 (76.7) 32 (74.4) 1.00
Para-aortic lymphadenectomy (yes) 1(4.2) 6 (6.5) 1.00 2 (6.6) 5(11.6) 0.69
Surgical way 0.18 0.47

Vaginal surgery (n=6) 1(4.4) 1(1.4) 2(6.9) 2 (5.0)

Laparoscopic (n=104) 11 (47.8) 49 (66.2) 16 (55.2) 28 (70.0)

Open surgery (n=56) 11 (47.8) 24 (32.4) 11 (37.9) 10 (25.0)
Tumor size (mm) 30.0 (22.0-40.0) 35.0 (21.0-40.0) 0.71 30.0 (15.0-40.0) 30.0 (20.0-40.0) 0.79
Histological grade 1.00 0.30

Grade 1 14 (58.3) 53 (57.0) 8 (26.6) 19 (44.2)

Grade 2 10 (41.7) 40 (43.0) 11 (36.7) 13 (30.2)

Grade 3 0 (0) 0 (0) 11 (36.7) 11 (25.6)
Depth of myometrial invasion - 0.20

<50 0 (0) 0 (0) 29 (73.3) 924 (55.8)

>50 24 (100) 93 (100) 8 (26.7) 19 (44.2)
LVSI (yes) 0 (0) 0 (0) - 19 (67.9) 32 (76.2) 0.61

Values are presented as median (IQR) or number (%). Student's t-test or analysis of variance test, as appropriate, for continuous variables, and the y* test or

Fisher's exact test, as appropriate, for categorical variables.

BMI, body mass index; HIR, high-intermediate risk; HBP, high blood pressure; IR, intermediate risk; IQR, interquartile range; LVSI, lymphovascular space

invasion; VB, vaginal brachytherapy.

Table 2. Local recurrence

Variable IR HIR

No adjuvant therapy (n=26) VB (n=92) No adjuvant therapy (n=30) VB (n=43)  p-value
Local recurrence 1(4.2) 3(3.2) 5(16.7) 0 (0) 0.02"
Local recurrence in women over 60 1(5.6) 2(2.6) 5(21.7) 0(0) 0.01"
Local recurrence in women with LVSI 3(15.8) 0 (0) 0.04"
Local recurrence in women with lymph node surgery 1(6.7) 2 (4.5) 3(14.3) 0(0) 0.06
Values are presented as number (%). The ¥* test or Fisher's exact test, as appropriate, for categorical variables.
HIR, high-intermediate risk; IR, intermediate risk; LVSI, lymphovascular space invasion; VB, vaginal brachytherapy.
*p-value <0.05.
https://ejgo.org https://doi.org/10.3802/jg0.2019.30.e53 5/1
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If we focus on patients with positive LVSI status, VB reduces the rate of local recurrence from

21% to 0% (p<0.05).

In the HIR group, among the patients over 60 years old, the local recurrence rate increased
from 0% in the VB group to 21.7% in the no adjuvant therapy group (p=0.01). In the IR group,
among the patients over 60 years old, these results were not statistically significant (p=0.48).

4. 0S and local RFS

In IR and HIR groups, VB was not associated with a better OS compared to no adjuvant
therapy (Fig. 2A-C). In univariate analysis, none of the parameters included was statistically

associated with OS (Table 3).

In univariate analysis, brachytherapy was statistically associated with RFS in HIR group
(Table 4). In HIR group, VB was associated with a better local RFS (Fig. 2D) (p=0.01), but not

in IR group (Fig. 2B) (p=0.55).

IREC

B

1.0 7 b -+—+H+—-l]

0.9

0.8 %
[
©
[S]

0.7 3

0.6 4 —+— Vaginal brachytherapy

p=0.240 No adjuvant therapy
0.5 T T T T T 1
0 10 20 30 40 50 60
Time (mo)
HIR EC

D

1.0 4~

0.9

0.8 L 0
o
I
[S]

0.7 3

0.6 - —+— Vaginal brachytherapy

p=0.330 No adjuvant therapy
0.5 T T T T T 1
0 10 20 30 40 50 60
Time (mo)

1.0 7 i A
0.9 -
0.8 -
0.7 4
0.6 —+— Vaginal brachytherapy
p=0.550 No adjuvant therapy
0.5 T T T T T 1
0 10 20 30 40 50 60
Time (mo)
1.0 7= ——— e — e ——— e ———————————
0.9 +
0.8 -
0.7 4
0.6+ —+— Vaginal brachytherapy
p=0.003 No adjuvant therapy
05 T T T T T 1
0 10 20 30 40 50 60
Time (mo)

Fig. 2. OS and local RFS according to adjuvant therapy subgroup in IR EC (A, B) and in HIR EC (C, D).
EC, endometrial cancer; HIR, high-intermediate risk; IR, intermediate risk; OS, overall survival; RFS, recurrence-free survival.
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Table 3. OS: univariate analysis

Variable Univariate analysis: OS
IR HIR

p-value HR (IQR 5%-95%) p-value HR (IQR 5%-95%)
Age over 60 yr 0.46 NA 0.43 2.3 (0.43-11.88)
Diabetes 0.41 NA 0.10 3.5 (0.30-41.25)
HBP 0.29 NA 0.21 2.7 (0.62-11.98)
BMI >30 0.94 0.9 (0.06-14.56) 0.21 2.8 (0.55-14.25)
Sentinel lymph node 0.66 1.8 (0.10-33.28) 0.15 0.2 (0.05-1.11)
Pelvic lymphadenectomy 0.57 NA 0.82 1.3 (0.18-8.92)
Para-aortic lymphadenectomy 0.88 NA 0.44 30.1(0.24-37.54)
Lymph node surgery 0.33 NA 0.76 1.4 (0.21-9.21)
Histological grade 1-2 vs. 3 - - 0.07 3.7 (0.30-44.41)
LVSI - - 0.05 0.2 (0.02-3.30)
Depth of myometrial invasion, <50% vs. >50% = = 0.15 0.2 (0.05-1.09)
Tumor size over 20 mm 0.09 0.1 (0.001-9.76) 0.84 0.8 (0.07-8.85)
Brachytherapy vs. no adjuvant therapy 0.23 0.2 (0.006-8.08) 0.33 0.5 (0.11-2.21)

The Kaplan-Meier method was used to estimate the survival distribution, and comparisons of survival were made using the log-rank test. The Cox proportional
hazards model was used to account for the influence of multiple variables.

BMI, body mass index; HBP, high blood pressure; HIR, high-intermediate risk; HR, hazard ratio; IR, intermediate risk; IQR, interquartile range; LVSI,
lymphovascular space invasion; NA, not applicable; OS, overall survival.

Table 4. Local RFS: univariate analysis

Variable Univariate analysis: RFS
IR HIR

p-value HR (IQR 5%-95%) p-value HR (IQR 5%-95%)
Age over 60 yr 0.86 1.2 (0.14-10.53) 0.3 NA
Diabetes 0.06 4.8 (0.36-64.63) 0.51 NA
HBP 0.19 0.3 (0.04-1.83) 0.21 0.3 (0.047-1.58)
BMI >30 0.08 NA 0.70 0.6 (0.06-6.19)
Sentinel lymph node 0.37 NA 0.09 NA
Pelvic lymphadenectomy 0.05 0.2 (0.01-2.77) 0.94 1.1 (0.13-9.20)
Para-aortic lymphadenectomy 0.65 NA 0.51 3.3 (0.11-101.89)
Lymph node surgery 0.31 0.4 (0.05-3.55) 0.44 0.5 (0.07-3.82)
Histological grade 1-2 vs. 3 = = 0.25 2.7 (0.30-24.25)
LVSI - - 0.18 0.3 (0.03-3.21)
Depth of myometrial invasion, <50% vs. >50% = = 0.30 0.3 (0.06-1.97)
Tumor size over 20 mm 0.59 NA 0.23 0.3 (0.034-3.17)
Brachytherapy vs. no adjuvant therapy 0.54 0.5 (0.03-8.23) 0.01" NA

The Kaplan-Meier method was used to estimate the survival distribution, and comparisons of survival were made using the log-rank test. The Cox proportional
hazards model was used to account for the influence of multiple variables.

BMI, body mass index; HBP, high blood pressure; HIR, high-intermediate risk; HR, hazard ratio; IR, intermediate risk; IQR, interquartile range; LVSI,
lymphovascular space invasion; NA, not applicable; RFS, recurrence-free survival.

*p-value<0.05.

DISCUSSION

We report the results of the first study assessing the impact of VB as adjuvant therapy on local
recurrence in IR and HIR EC based on recent ESMO-ESGO-ESTRO recommendations [4].
Our data suggest that VB is significantly associated with a better local RFS in the HIR group,
but not in the IR group.

Several recent studies have shown that patients with EC have specific recurrence patterns
according to their ESMO-ESGO-ESTRO group of risk [5,9-11]. In their study, Bendifallah

et al. [11] stated that patterns of recurrence in EC differ widely in terms of localization and
timing depending on the risk subgroup. Overall recurrence rate differed between HIR group
(16%) and IR group (9%) (p<0.01). Nevertheless, in this study, vaginal vault and central pelvic
recurrence concerned only 1% of patient in IR group and 3% in the HIR group whatever
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the adjuvant therapy undertaken, confirming that local recurrence is rare and justifying the
current debate in national [8,12] and international [4] recommendations concerning the
indication of VB in those populations.

In French recommendations published in 2017, VB is recommended in IR group to reduce
vaginal vault recurrence [12]. Our results do not support this proposition as we did not
observe any improvement of RES or OS in this group of patients when undertaking VB.
The very low rate of local recurrence in IR EC is consistent with histological findings that
define IR, in particular the absence of LVSI. Thus, in the light of our results we may do not
recommend VB in this population of patients.

On the contrary, considering HIR group, we found a 6.8% local recurrence rate, in agreement
with published results [5]. We observed that VB reduces local recurrence rate in this
population (0% in the VB group vs. 16.7% in the no adjuvant therapy group, p=0.02) and
improves local RFS. Thus, our data support the use of VB as an effective adjuvant therapy in
HIR population to reduce local recurrence rate.

It has now been well established that the presence of LVSI positive status and a grade 3
tumor are risk factors for local and distant recurrence [13-19]. Furthermore, a positive LVSI
status is associated with a high rate of para-aortic lymph node metastases [17,20]. Thus,

the main contribution of the ESMO-ESGO-ESTRO 2016 classification is the inclusion of
positive LVSI status which leads to reclassify the low risk and RI groups into HIR group. In
the present study, 26.9% of patients had a positive LVSI status, and therefore were classified
in the HIR population. In the HIR population, there was no statistically significant difference
concerning the LVSI status (higher than 70% in both groups) and VB reduces the local
recurrence probability from 16.7% to 0%. Furthermore, considering patient with positive
LVSI status, VB reduces the rate of local recurrence from 21% to 0% (p<0.05).

According to the ESMO-ESGO-ESTRO 2016 recommendations, it is specified that in the IR
and HIR groups, it is possible to perform no adjuvant treatment, especially in patients under
60 years of age [4]. Moreover, the pejorative impact of age is not modified by the therapies
used [21,22]. Our data could be used to refine adjuvant VB indications for patients carrying
a HIR EC and older than 60, as in the HIR group, among the patients over 60 years old, the
local recurrence rate increased from 0% in the VB group to 21.7% in the no adjuvant therapy
group (p=0.01).

Studies have been conducted to evaluate the purpose of EBRT as adjuvant therapy for IR EC
[23-27]. These studies have demonstrated a decrease in local recurrence rate after EBRT.
However, the results were not different when comparing VB vs. EBRT on reducing the risk
of local RFS and OS [27,28]. EBRT alters the quality of life and is a source of intestinal and
urinary toxicity, unlike VB alone [28,29]. Regarding the quality of sexual life, it has been
observed the same results with a more deleterious effect of EBRT compared to VB [30]. In
the same way, it has been stated that general quality of life and sexuality are equivalent after
surgery by hysterectomy and bilateral salpingo-oophorectomy alone or in combination
with VB in EC [31,32]. HIR and IR groups present a risk of local recurrence but also a risk
of nodal recurrence [18]. The indication of EBRT can therefore be retained in patients who
have not benefited of pelvic lymph node dissection, especially in the presence of LVSI.
However, in front of our results, we could offer for these patients instead of a pelvic EBRT
alone, deleterious for their quality of life, a combination of VB and EBRT with limited field of
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pelvic irradiation to node areas to decrease the side effects of EBRT. In this context, intensity
modulated radiotherapy could allow to reduce side effects of irradiation in comparison

Adjuvant brachytherapy in endometrial cancer

with the association VB-EBRT [33]. Furthermore, European recommendations no longer
recommend external irradiation after pelvic lymph node dissection if negative and in the

case of positive LVSI status [4]. On the contrary, the French recommendations recommend a
pelvic irradiation in this context [8]. The proposal of no adjuvant therapy as an option in LVSI
positive patients in European recommendation may be considered as insufficient, while VB is
well tolerated and may decreased the rate of local RFS. Furthermore, local pelvic recurrence is
not easy to manage and may impact survival.

Some limitations of the present study deserve to be underlined. First, the retrospective nature
of the study may be responsible for bias. Second, there is the no precise data concerning VB
protocol undertaken in the different centers and the modifications that could occur in this
protocol along the period of inclusion (number of sessions, dose delivered, and technique
used). Third, we do not have data on treatment-related toxicity. Some studies have shown
that VB have side effects and reduces quality of life and sexual quality of life [30-32]. Finally, a
small number of patients and a relatively short follow-up period make it difficult to draw clear
conclusions from this study.

In conclusion, this is the first study evaluating the impact of VB on local recurrence in IR and
HIR EC groups. The present study concludes that VB is an efficient adjuvant treatment for
patients with HIR EC, with a decrease in the local recurrence rate and an improvement of the
RFS. However, VB is not associated with an improvement of RES or OS in IR EC patient. A
prospective randomized study should be undertaken to confirm those results.

REFERENCES

1. International Agency for Research on Cancers. GLOBOCAN 2012: country fast stat [Internet]. Lyon:
IARC; 2012 [cited 2018 Jan 2]. Available from: http://globocan.iarc.fr/old/factsheet.asp.

2. Baekelandt MM, Castiglione M; ESMO Guidelines Working Group. Endometrial carcinoma: ESMO
clinical recommendations for diagnosis, treatment and follow-up. Ann Oncol 2009;20 Suppl 4:29-31.
PUBMED | CROSSREF

3. Albertini AF, Devouassoux-Shisheboran M, Genestie C. Pathology of endometrioid carcinoma. Bull
Cancer 2012;99:712.

PUBMED

4. Colombo N, Creutzberg C, Amant F, Bosse T, Gonzalez-Martin A, Ledermann J, et al. ESMO-ESGO-
ESTRO consensus conference on endometrial cancer: diagnosis, treatment and follow-up. Int ] Gynecol
Cancer 2016;26:2-30.

PUBMED | CROSSREF

5. Sorbe B, Nordstrom B, Mienpii J, Kuhelj J, Kuhelj D, Okkan S, et al. Intravaginal brachytherapy in FIGO
stage I low-risk endometrial cancer: a controlled randomized study. Int ] Gynecol Cancer 2009;19:873-8.
PUBMED | CROSSREF

6. Frati A, Ballester M, Dubernard G, Bats AS, Heitz D, Mathevet P, et al. Contribution of
lymphoscintigraphy for sentinel lymph node biopsy in women with early stage endometrial cancer:
results of the SENTI-ENDO study. Ann Surg Oncol 2015;22:1980-6.

PUBMED | CROSSREF

7. The French National Cancer Institute. Cancers gynécologiques: recommandations et outils d'aide a la
pratique [Internet]. Paris: The French National Cancer Institute; 2017 [cited 2017 Aug 19]. Available
from: http://www.e-cancer.fr/Professionnels-de-sante/Recommandations-et-outils-d-aide-a-la-pratique/
Cancers-gynecologiques.

8. BarillotI, Haie-Méder C, Charra Brunaud C, Peignaux K, Kerr C, Thomas L. Radiotherapy of cervix and
endometrial carcinoma. Cancer Radiother 2016;20 Suppl:S189-95.

https://ejgo.org https://doi.org/10.3802/jg0.2019.30.€53 9/1


http://www.ncbi.nlm.nih.gov/pubmed/19454455
https://doi.org/10.1093/annonc/mdp120
http://www.ncbi.nlm.nih.gov/pubmed/22231875
http://www.ncbi.nlm.nih.gov/pubmed/22231875
https://doi.org/10.1097/IGC.0000000000000609
http://www.ncbi.nlm.nih.gov/pubmed/19574776
https://doi.org/10.1111/IGC.0b013e3181a6c9df
http://www.ncbi.nlm.nih.gov/pubmed/25391264
https://doi.org/10.1245/s10434-014-4203-7
https://ejgo.org

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Adjuvant brachytherapy in endometrial cancer

https://ejgo.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Morneau M, Foster W, Lalancette M, Van Nguyen-Huynh T, Renaud MC, Samouélian V, et al. Adjuvant
treatment for endometrial cancer: literature review and recommendations by the Comité de I'évolution
des pratiques en oncologie (CEPO). Gynecol Oncol 2013;131:231-40.

PUBMED | CROSSREF

Klopp A, Smith BD, Alektiar K, Cabrera A, Damato AL, Erickson B, et al. The role of postoperative
radiation therapy for endometrial cancer: Executive summary of an American Society for Radiation
Oncology evidence-based guideline. Pract Radiat Oncol 2014;4:137-44.

PUBMED | CROSSREF

Bendifallah S, Ouldamer L, Lavoue V, Canlorbe G, Raimond E, Coutant C, et al. Patterns of recurrence
and outcomes in surgically treated women with endometrial cancer according to ESMO-ESGO-
ESTRO consensus conference risk groups: results from the FRANCOGYN study group. Gynecol Oncol
2017;144:10712.

PUBMED | CROSSREF

Querleu D, Darai E, Lecuru F, Rafii A, Chereau E, Collinet P, et al. Primary management of endometrial
carcinoma. Joint recommendations of the French society of gynecologic oncology (SFOG) and of the
French college of obstetricians and gynecologists (CNGOF). Gynecol Obstet Fertil Senol 2017;45:715-25.
PUBMED | CROSSREF

Briét JM, Hollema H, Reesink N, Aalders JG, Mourits MJ, ten Hoor KA, et al. Lymphvascular space
involvement: an independent prognostic factor in endometrial cancer. Gynecol Oncol 2005;96:799-804.
PUBMED | CROSSREF

Cohn DE, Horowitz NS, Mutch DG, Kim SM, Manolitsas T, Fowler JM. Should the presence of
lymphvascular space involvement be used to assign patients to adjuvant therapy following hysterectomy
for unstaged endometrial cancer? Gynecol Oncol 2002;87:243-6.

PUBMED | CROSSREF

Gadducci A, Cavazzana A, Cosio S, DI Cristofano C, Tana R, Fanucchi A, et al. Lymph-vascular space
involvement and outer one-third myometrial invasion are strong predictors of distant haematogeneous
failures in patients with stage I-Il endometrioid-type endometrial cancer. Anticancer Res 2009;29:1715-20.
PUBMED

Gemer O, Arie AB, Levy T, Gdalevich M, Lorian M, Barak F, et al. Lymphvascular space involvement
compromises the survival of patients with stage I endometrial cancer: results of a multicenter study. Eur J
Surg Oncol 2007;33:644-7.

PUBMED | CROSSREF

Guntupalli SR, Zighelboim I, Kizer NT, Zhang Q, Powell MA, Thaker PH, et al. Lymphovascular space
invasion is an independent risk factor for nodal disease and poor outcomes in endometrioid endometrial
cancer. Gynecol Oncol 2012;124:31-5.

PUBMED | CROSSREF

Bosse T, Peters EE, Creutzberg CL, Jiirgenliemk-Schulz IM, Jobsen JJ, Mens JW, et al. Substantial lymph-
vascular space invasion (LVSI) is a significant risk factor for recurrence in endometrial cancer--a pooled
analysis of PORTEC 1 and 2 trials. Eur J Cancer 2015;51:1742-50.

PUBMED | CROSSREF

Neal SA, Graybill WS, Garrett-Mayer E, McDowell ML, McLean VE, Watson CH, et al. Lymphovascular
space invasion in uterine corpus cancer: what is its prognostic significance in the absence of lymph node
metastases? Gynecol Oncol 2016;142:278-82.

PUBMED | CROSSREF

Solmaz U, Mat E, Dereli ML, Turan V, Tosun G, Dogan A, et al. Lymphovascular space invasion and
positive pelvic lymph nodes are independent risk factors for para-aortic nodal metastasis in endometrioid
endometrial cancer. Eur ] Obstet Gynecol Reprod Biol 2015;186:63-7.

PUBMED | CROSSREF

Ouldamer L, Bendifallah S, Body G, Touboul C, Graesslin O, Raimond E, et al. Predicting poor prognosis
recurrence in women with endometrial cancer: a nomogram developed by the FRANCOGYN study group.
BrJ Cancer 2016;115:1296-303.

PUBMED | CROSSREF

Jolly S, Vargas CE, Kumar T, Weiner SA, Brabbins DS, Chen PY, et al. The impact of age on long-term
outcome in patients with endometrial cancer treated with postoperative radiation. Gynecol Oncol
2006;103:87-93.

PUBMED | CROSSREF

ASTEC/EN.5 Study Group, Blake P, Swart AM, Orton J, Kitchener H, Whelan T, et al. Adjuvant external
beam radiotherapy in the treatment of endometrial cancer (MRC ASTEC and NCIC CTG EN.5 randomised
trials): pooled trial results, systematic review, and meta-analysis. Lancet 2009;373:137-46.

PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2019.30.€53 10/1


http://www.ncbi.nlm.nih.gov/pubmed/23872191
https://doi.org/10.1016/j.ygyno.2013.07.084
http://www.ncbi.nlm.nih.gov/pubmed/24766678
https://doi.org/10.1016/j.prro.2014.01.003
http://www.ncbi.nlm.nih.gov/pubmed/27789083
https://doi.org/10.1016/j.ygyno.2016.10.025
http://www.ncbi.nlm.nih.gov/pubmed/29132772
https://doi.org/10.1016/j.gofs.2017.10.008
http://www.ncbi.nlm.nih.gov/pubmed/15721428
https://doi.org/10.1016/j.ygyno.2004.11.033
http://www.ncbi.nlm.nih.gov/pubmed/12468320
https://doi.org/10.1006/gyno.2002.6825
http://www.ncbi.nlm.nih.gov/pubmed/19443392
http://www.ncbi.nlm.nih.gov/pubmed/17317084
https://doi.org/10.1016/j.ejso.2007.01.009
http://www.ncbi.nlm.nih.gov/pubmed/22030404
https://doi.org/10.1016/j.ygyno.2011.09.017
http://www.ncbi.nlm.nih.gov/pubmed/17317084
https://doi.org/10.1016/j.ejso.2007.01.009
http://www.ncbi.nlm.nih.gov/pubmed/27261326
https://doi.org/10.1016/j.ygyno.2016.05.037
http://www.ncbi.nlm.nih.gov/pubmed/25638600
https://doi.org/10.1016/j.ejogrb.2015.01.006
http://www.ncbi.nlm.nih.gov/pubmed/27824810
https://doi.org/10.1038/bjc.2016.337
http://www.ncbi.nlm.nih.gov/pubmed/16545441
https://doi.org/10.1016/j.ygyno.2006.01.038
http://www.ncbi.nlm.nih.gov/pubmed/19070891
https://doi.org/10.1016/S0140-6736(08)61767-5
https://ejgo.org

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Adjuvant brachytherapy in endometrial cancer

https://ejgo.org

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Creutzberg CL, van Putten WL, Koper PC, Lybeert ML, Jobsen JJ, Warlam-Rodenhuis CC, et al. Surgery
and postoperative radiotherapy versus surgery alone for patients with stage-1 endometrial carcinoma:
multicentre randomised trial. PORTEC Study Group. Post Operative Radiation Therapy in Endometrial
Carcinoma. Lancet 2000;355:1404-11.

PUBMED | CROSSREF

Kong A, Johnson N, Kitchener HC, Lawrie TA. Adjuvant radiotherapy for stage I endometrial cancer: an
updated Cochrane systematic review and meta-analysis. ] Natl Cancer Inst 2012;104:1625-34.

PUBMED | CROSSREF

Keys HM, Roberts JA, Brunetto VL, Zaino RJ, Spirtos NM, Bloss JD, et al. A phase III trial of surgery with
or without adjunctive external pelvic radiation therapy in intermediate risk endometrial adenocarcinoma:
a Gynecologic Oncology Group study. Gynecol Oncol 2004;92:744-51.

PUBMED | CROSSREF

Nout RA, Smit VT, Putter H, Jiirgenliemk-Schulz IM, Jobsen JJ, Lutgens LC, et al. Vaginal brachytherapy
versus pelvic external beam radiotherapy for patients with endometrial cancer of high-intermediate risk
(PORTEC-2): an open-label, non-inferiority, randomised trial. Lancet 2010;375:816-23.

PUBMED | CROSSREF

Sorbe BG, Horvath G, Andersson H, Boman K, Lundgren C, Pettersson B. External pelvic and vaginal
irradiation versus vaginal irradiation alone as postoperative therapy in medium-risk endometrial
carcinoma: a prospective, randomized study--quality-of-life analysis. Int ] Gynecol Cancer 2012;22:1281-8.
PUBMED | CROSSREF

de Boer SM, Nout RA, Jiirgenliemk-Schulz IM, Jobsen JJ, Lutgens LC, van der Steen-Banasik EM, et

al. Long-term impact of endometrial cancer diagnosis and treatment on health-related quality of life

and cancer survivorship: results from the randomized PORTEC-2 trial. Int J Radiat Oncol Biol Phys
2015;93:797-809.

PUBMED | CROSSREF

Karabuga H, Gultekin M, Tulunay G, Yuce K, Ayhan A, Yuce D, et al. Assessing the quality of life in patients
with endometrial cancer treated with adjuvant radiotherapy. Int ] Gynecol Cancer 2015;25:1526-33.
PUBMED | CROSSREF

Becker M, Malafy T, Bossart M, Henne K, Gitsch G, Denschlag D. Quality of life and sexual functioning in
endometrial cancer survivors. Gynecol Oncol 2011;121:169-73.
PUBMED | CROSSREF

Quick AM, Seamon LG, Abdel-Rasoul M, Salani R, Martin D. Sexual function after intracavitary vaginal
brachytherapy for early-stage endometrial carcinoma. Int J Gynecol Cancer 2012;22:703-8.
PUBMED | CROSSREF

Chen LA, Kim J, Boucher K, Terakedis B, Williams B, Nickman NA, et al. Toxicity and cost-effectiveness
analysis of intensity modulated radiation therapy versus 3-dimensional conformal radiation therapy for
postoperative treatment of gynecologic cancers. Gynecol Oncol 2015;136:521-8.

PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2019.30.€53 11/M


http://www.ncbi.nlm.nih.gov/pubmed/10791524
https://doi.org/10.1016/S0140-6736(00)02139-5
http://www.ncbi.nlm.nih.gov/pubmed/22962693
https://doi.org/10.1093/jnci/djs374
http://www.ncbi.nlm.nih.gov/pubmed/14984936
https://doi.org/10.1016/j.ygyno.2003.11.048
http://www.ncbi.nlm.nih.gov/pubmed/20206777
https://doi.org/10.1016/S0140-6736(09)62163-2
http://www.ncbi.nlm.nih.gov/pubmed/22864336
https://doi.org/10.1097/IGC.0b013e3182643ba0
http://www.ncbi.nlm.nih.gov/pubmed/26530748
https://doi.org/10.1016/j.ijrobp.2015.08.023
http://www.ncbi.nlm.nih.gov/pubmed/26207785
https://doi.org/10.1097/IGC.0000000000000509
http://www.ncbi.nlm.nih.gov/pubmed/21159367
https://doi.org/10.1016/j.ygyno.2010.11.024
http://www.ncbi.nlm.nih.gov/pubmed/22398710
https://doi.org/10.1097/IGC.0b013e3182481611
http://www.ncbi.nlm.nih.gov/pubmed/25562668
https://doi.org/10.1016/j.ygyno.2014.12.039
https://ejgo.org

	Impact of vaginal brachytherapy in intermediate and high-intermediate risk endometrial cancer: a multicenter study from the FRANCOGYN group
	INTRODUCTION
	MATERIALS AND METHODS
	2. Treatment and follow-up
	3. Statistical analysis

	RESULTS
	2. Characteristics according to ESMO-ESGO-ESTRO risk-group
	3. Local recurrence rate
	4. OS and local RFS

	DISCUSSION
	REFERENCES


