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ARTICLEINFO ABSTRACT
Avrticle history: Objectives: A phase 11 clinical trial evaluating adjuvant vaginal brachytherapy (VBT) and three cycles of
Received 4 January, 2019 chemotherapy for patients with at-risk surgical stage I-11 endometrial carcinoma did not find a survival
Accepted 16 January, 2019 advantage compared to standard pelvic external beam irradiation. We performed a retrospective review at
Published 30 January, 2019 our institution examining our management approach to this patient population.

Methods: 54 patients with surgically resected at-risk stage I-1l endometrial carcinomas were treated
Keywords: adjuvantly between 1/1/2000 and 12/31/2014. Their medical records were abstracted retrospectively for
Endometrial cancer pathological, clinical and follow-up data. Patients were followed for a minimum of two years.
endometrial carcinoma Results: Median follow-up was 47.6 months. 22 patients underwent 0-3 cycles of adjuvant chemotherapy
chemoradiotherapy and VBT (Group 1), and 32 received > three (median: 6) cycles of chemotherapy with VBT (Group 2).
brachytherapy Toxicity was similar between treatment cohorts [2/22 (9.1%) in Group 1 vs 2/32 (6.3%) in Group 2, p=1.0].

The estimated 5-year disease-free survival rate (DFS) was 84.3% for all 54 patients. Patients in Group 1 had
an estimated 5-year DFS of 87.5% versus 81.3% for those in Group 2 (p=0.237). The estimated 5-year
overall survival (OS) was 97.9% for all patients.

Conclusion: In this retrospective study, there was no significant increase in patient toxicity or disease-free
survival with more than three cycles of chemotherapy coupled with VBT for women with at-risk stage I/11
endometrial carcinoma. A prospective clinical trial is recommended to further assess the efficacy of more
than three cycles of chemotherapy and VBT as an adjuvant treatment option for this patient population.
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surgical staging, usually with a total abdominal hysterectomy and

Introduction bilateral salpingo-oophorectomy [2]. Most patients with endometrial

cancer are staged with International Federation of Gynecology and
An estimated 63,230 women will be diagnosed with endometrial cancer Obstetrics (FIGO) stage | or 1l disease with 5-year disease-specific
in the United States in 2018, making it the fourth most common cancer survival ranging from 80-96% in these early-stage patients [3].

in women [1]. Initial treatment for endometrial cancer consists of
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Clinical trials have defined a subset of patients with stage | or Il
endometrioid endometrial carcinoma, deemed high-intermediate risk
(HIR), to have increased rates of disease recurrence and therefore benefit
from adjuvant pelvic external beam radiotherapy (EBRT) [4, 5]. Other
data have found patients with endometrial carcinomas at-risk for
recurrence include women with FIGO stage 1B or Il disease with grade
3 pathology, clear cell or uterine papillary serous carcinoma (UPSC)
histology, or positive lymphovascular invasion (LVSI) [6]. In the second
Post-Operative  Radiation Therapy in Endometrial Carcinoma
(PORTEC-2) trial, women with HIR early stage endometroid
endometrial carcinoma were randomized to adjuvant therapy with
vaginal brachytherapy (VBT) or pelvic EBRT [7]. Patients who received
adjuvant VBT had similar rates of locoregional recurrence and overall
survival (OS) with less treatment toxicity compared to patients who
received adjuvant pelvic EBRT. Of note, most patients in this study had
the equivalent FIGO 2009 surgical stages of grades 1 or 2 IB or grade 3
IA endometroid endometrial carcinoma, and only 10-12% of all patients
had positive LVSI.

Two subsequent clinical trials have explored the use of adjuvant
chemoradiation (CRT) in at-risk endometrial carcinoma patients [8, 9].
In the PORTEC-3 trial, high-risk endometrial carcinoma patients were
treated with adjuvant pelvic EBRT with an optional VBT boost and
randomized to receive or not receive six cycles of chemotherapy.
Patients with FIGO stage I-Il high-risk endometrial carcinoma treated
with adjuvant CRT experienced increased treatment toxicity with no
benefit in OS or disease-free survival (DFS) compared to patients treated
with adjuvant EBRT alone [9]. Similarly, the Gynecologic Oncology
Group #0249 (GOG-249) trial compared high-risk FIGO stage I/l
endometrial carcinoma patients treated with adjuvant CRT consisting of
VBT and three cycles of chemotherapy versus adjuvant pelvic EBRT
and found worse toxicity in the CRT arm with no survival benefit.® These
two clinical trials may suggest that adjuvant chemotherapy is
unnecessary in patients with at-risk stage I-11 endometrial carcinoma as
it confers additional toxicity with no survival benefit.

However, a clinical trial has not evaluated adjuvant therapy consisting
of VBT and six cycles of chemotherapy for at-risk early stage
endometrial carcinoma. For over ten years at our institution, at-risk early
stage endometrial carcinoma patients have been treated predominantly
with adjuvant six cycles of chemotherapy and VBT. This retrospective
study presents our long-term results with this management approach to
determine if additional cycles of chemotherapy with VBT improve
patient survival without increasing treatment toxicity.

Materials and Methods

This study was approved by the University of Miami Institutional
Review Board (IRB). The electronic medical record (EMR) of eligible
patients was reviewed and clinical data was entered into a Research Data
Electronic Capture database (REDCap). Patients included in this study
were diagnosed with at-risk stage | or 1l endometrial carcinoma and
treated at Jackson Memorial Hospital or the University of
Miami/Sylvester Comprehensive Cancer Center between January 2000
and December 2014 with total abdominal hysterectomy and bilateral
salpingo-oophorectomy followed by adjuvant VBT and optional
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chemotherapy. At-risk early stage endometrial carcinoma was defined as
stage IB or Il clear cell carcinoma or UPSC, any grade stage Il
adenocarcinoma or stage IB adenocarcinoma with grade 3 disease,
and/or LVSI as previously described [6]. Patients were surgically staged
according to the 2009 FIGO staging system [10]. Patients were excluded
if they received pelvic EBRT during the adjuvant treatment course, if
they had less than two years of follow-up from initial pathologic
diagnosis, or if they had sarcoma histology. One study estimated that
64% of endometrial cancer recurrences occur within 2 years and 87%
within three years; therefore, a minimum of two years of follow-up was
selected to accurately capture the recurrence rate in our population [11].
Clinical and treatment characteristics collected included age at
diagnosis, cancer histology (adenocarcinoma, UPSC or clear cell
carcinoma), FIGO stage and grade, presence of LVSI, the number of
lymph nodes collected and positive for metastatic disease, VBT type
(high-dose rate versus low-dose rate) and the number of chemotherapy
cycles received. Institutional adjuvant treatment policy was established
for patients with at-risk stage I/1l endometrial carcinoma to receive six
cycles of chemotherapy interdigitated with vaginal brachytherapy.
However, due to patient preference, the majority of patients did not
receive the full six cycles of chemotherapy. Thus, patients with this
treatment intention were retrospectively separated into two different
treatment cohorts for analysis: 0-3 cycles of adjuvant chemotherapy and
VBT (Group 1) and more than three cycles of chemotherapy with VBT
(Group 2).

Patient outcomes included CRT toxicity, recurrence of disease, and
death. CRT toxicity was assessed by chart review and graded according
to the Common Terminology Criteria for Adverse Events (CTCAE)
version 3 [12]. Disease-free survival (DFS) was defined as elapsed time
from date of pathological diagnosis to date of documented recurrence or
death from any cause. Event-free patients were censored at date of last
assessment of recurrence. Overall survival (OS) was defined as elapsed
time from date of diagnosis to date of death or last known to be alive
(censored observations).

Statistical Methods

Demographics and other disease-related variables were summarized for
the total patients and separately for each treatment group using
descriptive statistics. The distributions of categorical variables between
the two treatment groups were compared using the Fisher’s exact test or
the chi-squared test and means of continuous variables were compared
using the two-sample t-test [13]. DFS and OS curves were estimated
using the Kaplan-Meier method and were compared between groups
using the log-rank test [14]. Findings were considered statistically
significant if the P-value was < .05. All statistical analyses were
performed with statistical software package SAS ® version 9.4 (SAS
Institute Inc., Cary, NC, USA).

Results

Of the 54 endometrial carcinoma patients included in this analysis, 22
had endometroid histology, 23 had UPSC and 9 had clear cell carcinoma
(Table 1). 32 patients had stage 1B disease with the remaining 22 having
stage Il disease at initial staging. There were 21 patients with LVSI. All
patients were treated with adjuvant VBT, with the majority (32/54, 59%)
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receiving more than three cycles of chemotherapy. The median number
of cycles of chemotherapy for those who received more than three cycles
of chemotherapy was six cycles (range 4-8 cycles). In regard to the
patient who received eight cycles of chemotherapy, there was no
indication in the medical record why this particular patient received eight
instead of six cycles. The remaining 22 patients received 0-3 cycles of
adjuvant chemotherapy. Forty-four patients received at least one cycle

of adjuvant chemotherapy with most (33/44, 75%) chemotherapy
regimens consisting of paclitaxel and carboplatin. The remaining 11
patients who received adjuvant chemotherapy had docetaxel in place of
paclitaxel in some or all cycles. There were no significant differences in
patient age, disease stage, grade, histology, or LVSI between patients
who received adjuvant VBT and 0-3 cycles of (Group 1) versus those
who received more than three cycles (Group 2).

Table 1. Clinical, pathological and treatment characteristics
Category <3 Cycles of Adjuvant Chemotherapy >3 Cycles of Adjuvant Chemotherapy
n (%) n (%)

Total 23 (100%) 31 (100%)

Age

<60 9 (39.1%) 13 (41.9%)

60-70 7 (30.4%) 15 (48.4%)

>70 7 (30.4%) 3(9.7%)

Histology

Endometroid 12 (52.2%) 10 (32.3%)

UPSC 6 (26.1%) 17 (54.8%)

Clear Cell 5 (21.7%) 4 (12.9%)

FIGO Stage

1B 15 (65.2%) 17 (54.8%)

1 8 (34.8%) 14 (45.2%)

Grade

1 5 (21.7%) 3(9.7%)

2 3(13.0%) 4 (12.9%)

3 15 (65.2%) 24 (77.4%)

LVSI

Present 6 (26.1%) 15 (48.4%)

Absent 17 (73.9%) 16 (51.6%)

Nodal Status

NO 23 (100%) 31 (100%)

N1 0 (0.0%) 0 (0.0%)

Lymphadenectomy

Performed 19 (82.6%) 29 (93.5%)

Not Performed 4 (17.4%) 2 (6.5%)

Chemotherapy Cycles

0 11 (47.8%) 0 (0.0%)

1 0 (0%) 0 (0.0%)

2 1 (4.3%) 0 (0.0%)

3 11 (47.8%) 0 (0.0%)

4 0 (0.0%) 6 (19.4%)

5 0 (0.0%) 2 (6.5%)

6 0 (0.0%) 22 (71.0%)

7 0 (0.0%) 0 (0.0%)

8 0 (0.0%) 1 (3.2%)

VBT Technique

HDR 15 (65.2%) 17 (54.8%)

LDR 8 (34.8%) 14 (45.2%)

Data are number (%).

Abbreviations: International Federation of Gynecology and Obstetrics (FIGO), Uterine Papillary and Serous Carcinoma (UPSC),
Lymph vascular space invasion (LVSI), Vaginal Brachytherapy (VBT), High Dose Rate (HDR), Low Dose Rate (LDR)
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Table 2. Patient Outcomes
Outcome <3 Cycles of Adjuvant Chemotherapy >3 Cycles of Adjuvant Chemotherapy p
n (%) n (%)

Toxicity 1.00
Yes 2 (8.7%) 2 (6.5%)
No 21 (91.3%) 29 (93.5%)
Disease Recurrence -
Yes 2 (%) 5 (%)
No 21 (%) 26 (%)
Vital Status -
Dead 0 (0.0%) 3(9.7%)
Alive 23 (100%) 28 (%)

5-year Disease-Free Survival 87.5% (95% CI: 56.6-96.9%) 81.2% (95% CI: 53.8-93.2%) 0.23
Data are number (%) unless otherwise specified. P: p-value from log-rank.
Abbreviations: Confidence Interval (Cl)

A 100 ~
£ 75-
ko
2
4
F
o 50+
2
&
%
g 95 Events/N Year DFS (95% CI)
o 8/54 5 843 (66.7-93.1%)
8 681 (40.2-85.1%)
0 T T T T T T T T T T T T T

o 1 2 3 4 5 6 7 8 9 10 11 12 13

Time from diagnosis (years)

B 100 "—:#H_T

£ 754

®

2

g

1

® 50

o

&

o

®

g 25 - ACT group Events/N Year DFS (95% CI)

a — 0-3cycles 2/22 5 87.5 (56.6-96.9%)
—— 3 cycles 6/32 5 81.3(53.9-93.3%)

0 T T T T T T T T T T T T T

01 2 3 4 5 6 7 8 9 10 11 12 13
Time from diagnosis (years)

Figure 1: Kaplan-Meier plots of disease-free survival (DFS) in all
patients (A) and by adjuvant chemotherapy groups 0-3 cycles versus >3
cycles in addition to adjuvant vaginal brachytherapy (B). Abbreviations:
adjuvant chemotherapy (ACT), disease-free survival (DFS), confidence
interval (Cl).

Patients were followed for a median of 47.6 months. In all 54 patients
included in this review, there were seven patients with disease recurrence
(sites of relapse not available) and three deaths (Table 2). The breakdown
of recurrences revealed two recurrences in Group 1 with a mean age of
66 and five recurrences in Group 2 with a mean age of 61. Tumor
characteristics amongst all recurrences were as follows: there were six

Ann Clin Oncol doi:10.31487/j.AC0.2018.01.005

patients with stage | disease, one with stage Il disease; 4 patients with
UPSC, two with clear cell carcinoma and one with endometroid
histology; lastly, four out of seven patients had LVSI present. All
patients with recurrence were treated with HDR brachytherapy and six
out of seven had a lymphadenectomy performed (all six nodal negative).
Two deaths were in patients with disease recurrence and the third death
was due to unknown cause. This translated into an estimated 5-year OS
of 97.9% (95% confidence interval [CI]: 85.8-99.7%) and an estimated
5-year DFS of 84.3% (95% ClI: 66.7-93.1%) for all 54 patients (Figure
1A). There was no significant difference (p=0.237) in 5-year estimated
DFS between patients in Group 1 (87.5%; 95% ClI: 56.6%-96.9%) and
in Group 2 (81.2%; 95% CI: 53.8%-93.2%) (Figure 1B).

Four patients reported chemoradiation-related toxicity, all CTCAE grade
1. Events reported included vaginal pain, vaginal stricture, dyspareunia
and peripheral sensory neuropathy. In Group 1, 2/22 (9.1%) patients
reported toxicity compared to 2/32 (6.3%) patients in Group 2 with no
significant difference between groups (p=1.0).

Discussion

The GOG-99 trial and PORTEC-1 trial established the benefit of
adjuvant RT in early stage endometrial carcinoma patients with HIR
disease [4, 5]. In this retrospective analysis comparing outcomes of at-
risk stage I-1l endometrial carcinoma patients at our institution treated
with total abdominal hysterectomy, bilateral salpingo-oophorectomy
and adjuvant VBT with optional chemotherapy we achieved excellent
outcomes with 5-year DFS of 84.3% and 5-year OS of 97.9%. Moreover,
there was no significant difference in 5-year DFS between adjuvant
treatment of more than 3 cycles of adjuvant chemotherapy and 3 or less
cycles of adjuvant chemotherapy in this patient population. In addition,
there was no significant difference in toxicity between cohorts.

The PORTEC-2 trial found that adjuvant VBT and pelvic EBRT
provides a similar recurrence rate with VBT resulting in less treatment
toxicity in patients with HIR stage I-1l endometrial carcinoma [7].
Unlike the present study, adjuvant VBT was not complemented with
chemotherapy. The GOG-249 trial and PORTEC-3 trial sought to
evaluate the benefit of adjuvant CRT versus radiation therapy alone, with
both trials finding no survival benefit with the addition of chemotherapy
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in at-risk stage I-11 endometrial carcinoma patients [8, 9]. However, both
trials used pelvic EBRT in the standard arm compared to, in the
experimental arm, VBT with three cycles of chemotherapy (GOG-249)
or pelvic EBRT with six cycles of chemotherapy (PORTEC-3).
Therefore, neither trial evaluated an adjuvant course of VBT with six
cycles of chemotherapy in at-risk stage I-11 endometrial carcinoma.

Our 5-year DFS of 84.3% for all 54 patients is similar to other studies.
In a subgroup analysis of patients with stage I-11 disease, the PORTEC-
3 trial reported a 5-year failure-free survival of 80.8% in the patients who
received CRT and 76.9% in patients who received EBRT alone [9]. One
phase Il trial that treated patients with HIR stage I-1l1 endometrial
carcinoma with VBT and 3 cycles of adjuvant chemotherapy reported a
2-year progression-free survival of 91% [15]. GOG-249 reported a 36-
month residual-free survival of 82% for HIR stage I-1l endometrial
carcinoma patients in both the adjuvant pelvic EBRT arm and the VBT
plus chemotherapy arm [8]. The pooled ASTEC/EN.5 trial reported a 5-
year disease-specific recurrence-free survival of 85.3% in patients with
intermediate or high-risk stage I-11 endometrial carcinoma treated with
pelvic EBRT [16].

In the current analysis, 21/54 (38.9%) patients had presence of LVSI, a
poor prognostic indicator for disease recurrence [17, 18]. Interestingly,
four out of seven recurrences occurred in patients noted to have LVSI.
Endometrial carcinoma patients with the presence of LVSI may achieve
greater survival benefit from addition of adjuvant chemotherapy [19].
Another unique feature of this analysis was that the endometrial
carcinoma tumors treated in this study were predominantly (32/54, 59%)
non-endometrioid histology, also a poor prognostic indicator [20].
Patients with early stage endometrial carcinoma consisting of non-
endometroid histology have been shown by prior single-institutional
studies to benefit from adjuvant therapy consisting of CRT with
paclitaxel and carboplatin [21-23].

Endometrial carcinoma patients treated with adjuvant RT most
commonly recur distantly, even with adjuvant chemotherapy [24, 25].
However, 15-year follow-up results from the PORTEC-1 trial found that
in the absence of adjuvant therapy most early stage endometrial
carcinoma patients recur at the vaginal cuff [26]. Thus, adjuvant CRT
consisting of VBT would optimally cover distant recurrence and the
most common site of locoregional recurrence at the vaginal cuff [27].

In this study there was no difference in toxicity between patients who
received 3 or less cycles of adjuvant chemotherapy and more than 3
cycles of chemotherapy, with a toxicity of 7.7% amongst all patients.
Comparing the toxicity data of the present retrospective study with larger
prospective trials is difficult, but the relatively low toxicity rate reported
in this analysis illustrates the potential for VBT to eliminate the toxicity
associated with pelvic EBRT. Likewise, five-year follow-up of patients
treated in the PORTEC-2 trial found that patients treated with adjuvant
VBT experienced lower rates of bowel symptoms and better social
functioning relative to those in the pelvic EBRT arm [28]. Smaller
analyses of patients treated with VBT alone have reported a complication
rate of less than 1% [29, 30]. Although the addition of adjuvant
chemotherapy increases the treatment toxicity, long-term toxicity
experienced by patients receiving adjuvant VBT with chemotherapy
remains low to absent [15, 31].

Ann Clin Oncol doi:10.31487/j.AC0.2018.01.005

Limitations in the present study include possible selection bias inherent
in retrospective studies and a relatively small number of patients.
Although treatment groups were primarily secondary to patient
preference, there was no difference in age or other patient characteristics
between groups. The limited patient total (n=54) is reflective of the strict
clinicopathological, treatment, and follow-up criteria employed in this
analysis to create a homogenous patient cohort that meets criteria for at-
risk early stage endometrial cancer. The small number of patients and
relatively favorable outcomes led to a low number of events, leading to
difficulty in detecting differences in DFS. Nearly half (10/22) of Group
1 patients receiving adjuvant VBT alone further obfuscates the
effectiveness of increasing the number of cycles of chemotherapy. As
there were only three deaths recorded in this cohort, we are unable to
analyze differences in OS. The sites of relapse were unavailable for the
patients with recurrence of disease. This missing data would provide a
better understanding of the impact on patterns of failure with adjuvant
VBT and chemotherapy that could guide future modifications in
managing this patient population.

Optimizing adjuvant treatment for patients with surgically resected at-
risk stage I-1l endometrial carcinoma requires titrating increased
treatment toxicity with reduced disease recurrence rates. Molecular
markers may enable more precise targeting of patients who would
benefit from higher intensity adjuvant CRT [32]. This study
demonstrates that more than 3 cycles of chemotherapy with VBT as
adjuvant therapy for patients with at-risk early stage endometrial
carcinoma is a safe and viable treatment strategy; however, there are
presently no open, prospective, phase Ill clinical trials investigating this
approach.

Conclusions

In this study, there was no significant increase in patient toxicity with
more than three cycles of chemotherapy coupled with VBT as adjuvant
therapy for women with at-risk early stage endometrial carcinoma. This
limited, single institutional retrospective study did not demonstrate a
significant DFS advantage of more than three cycles versus at most three
cycles of chemotherapy with adjuvant VBT for patients with at-risk stage
I-1l endometrial carcinoma. Both adjuvant treatment groups had
excellent DFS; thus, additional prospective trials are indicated to
adequately define the endometrial cancer risk factors that lead to a
benefit from more than three cycles of chemotherapy and VBT.

Funding
This research was supported through funds provided by the University
of Miami Miller School of Medicine/Sylvester Comprehensive Cancer

Center Department of Radiation Oncology.

REFERENCES

1.  Siegel RL, Miller KD, Jemal A (2018) Cancer statistics, 2018. CA
Cancer J Clin 68: 7-30. [Crossref]

Volume 1(1): 5-7


https://www.ncbi.nlm.nih.gov/pubmed/29313949

Impact of Greater than Three Cycles of Adjuvant Chemotherapy plus Vaginal Brachytherapy on Outcome of Patients with At-Risk Stage I-1I Endometrial Carcinoma 6

10.

11.

12.

13.

14.

15.

16.

Creasman WT, Odicino F, Maisonneuve P, Beller U, Benedet JL,
et al. (2003) Carcinoma of the Corpus Uteri. Int J Gynaecol Obstet
1: 105-143. [Crossref]

Werner HM, Trovik J, Marcickiewicz J, Tingulstad S, Staff AC, et
al. (2012) Revision of FIGO surgical staging in 2009 for
endometrial cancer validates to improve risk stratification. Gynecol
Oncol 125: 103-108. [Crossref]

Creutzberg CL, van Putten WL, Koper PC, Lybeert ML, Jobsen JJ,
etal. (2000) 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 355: 1404-1411.
[Crossref]

Keys HM, Roberts JA, Brunetto VL, Zaino RJ, Spirtos NM, et al.
(2004) A phase IlI trial of surgery with or without adjunctive
external pelvic radiation therapy in intermediate risk endometrial
adenocarcinoma: a Gynecologic Oncology Group study. Gynecol
Oncol 92: 744-751. [Crossref]

Kong TW, Chang SJ, Paek J, Lee Y, Chun M, et al. (2015) Risk
group criteria for tailoring adjuvant treatment in patients with
endometrial cancer: a validation study of the Gynecologic
Oncology Group criteria. J Gynecol Oncol 26: 32-39. [Crossref]
Nout RA, Smit VT, Putter H, Jurgenliemk-Schulz IM, Jobsen JJ et
al. (2010) 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 375: 816-823. [Crossref]

Randall M FV, McMeekin D, Yashar CM, Mannel R, Salani R, et
al. (2017) A phase 3 trial of pelvic radiation therapy versus vaginal
cuff  brachytherapy  followed by paclitaxel/carboplatin
chemotherapy in patients with high-risk, early-stage endometrial
cancer: a Gynecology Oncology Group Study. 2017 ASTRO
Annual Meeting. San Diego, CA, USA: LBA-1, 2017.

de Boer SM, Powell ME, Mileshkin L, et al. (2018) Adjuvant
chemoradiotherapy versus radiotherapy alone for women with
high-risk endometrial cancer (PORTEC-3): final results of an
international, open-label, multicentre, randomised, phase 3 trial.
Lancet Oncol 19: 295-309.

Edge SB (2010) American Joint Committee on Cancer. AJCC
cancer staging manual. 7th ed. New York: Springer.

Sohaib SA, Houghton SL, Meroni R, Rockall AG, Blake P, et al.
(2007) Recurrent endometrial cancer: patterns of recurrent disease
and assessment of prognosis. Clin Radiol 62: 28-34. [Crossref]
Cancer Therapy Evaluation Program and Common Terminology
Criteria for Adverse Events.

Armitage P, Berry G, Matthews JNS (2002) Statistical methods in
medical research. 4th ed. Oxford ; Malden, MA: Blackwell
Science.

Machin D, Cheung YB, Parmar MKB (2006) Survival analysis : a
practical approach. 2nd ed. Chichester.

Landrum LM, Nugent EK, Zuna RE, Syzek E, Mannel RS, et al.
(2014) Phase Il trial of vaginal cuff brachytherapy followed by
chemotherapy in early stage endometrial cancer patients with high-
intermediate risk factors. Gynecol Oncol 132: 50-54. [Crossref]
Blake P, Swart AM, Orton J, Kitchener H, Whelan T, et al. (2009)
Adjuvant external beam radiotherapy in the treatment of
endometrial cancer (MRC ASTEC and NCIC CTG EN.5

Ann Clin Oncol doi:10.31487/j.AC0.2018.01.005

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

randomised trials): pooled trial results, systematic review, and
meta-analysis. Lancet 373: 137-146. [Crossref]

Weinberg LE, Kunos CA, Zanotti KM (2013) Lymphovascular
space invasion (LVSI) is an isolated poor prognostic factor for
recurrence and survival among women with intermediate- to high-
risk early-stage endometrioid endometrial cancer. Int J Gynecol
Cancer 23: 1438-1445. [Crossref]

Narayan K, Khaw P, Bernshaw D, Mileshkin L, Kondalsamy-
Chennakesavan S (2012) Prognostic  significance  of
lymphovascular space invasion and nodal involvement in
intermediate- and high-risk endometrial cancer patients treated
with curative intent using surgery and adjuvant radiotherapy. Int J
Gynecol Cancer 22: 260-266. [Crossref]

Colombo N, Preti E, Landoni F, Carinelli S, Colombo A, et al.
(2013) Endometrial cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol 6: 33-38.
[Crossref]

Creasman WT, Kohler MF, Odicino F, Maisonneuve P, Boyle P
(2004) Prognosis of papillary serous, clear cell, and grade 3 stage
I carcinoma of the endometrium. Gynecol Oncol 95: 593-596.
[Crossref]

Alektiar KM, Makker V, Abu-Rustum NR, Soslow RA, Chi DS, et
al. (2009) Concurrent carboplatin/paclitaxel and intravaginal
radiation in surgical stage I-11 serous endometrial cancer. Gynecol
Oncol 112: 142-145. [Crossref]

Goldberg H, Miller RC, Abdah-Bortnyak R, Steiner M, Yildiz F,
et al. (2008) Outcome after combined modality treatment for
uterine papillary serous carcinoma: a study by the Rare Cancer
Network (RCN). Gynecol Oncol 108: 298-305. [Crossref]
Tétreault-Laflamme A, Nguyen-Huynh TV, Carrier JF,
Samouélian V, Sauthier P, et al. (2016) Adjuvant Chemotherapy
and Vaginal Vault Brachytherapy With or Without Pelvic
Radiotherapy for Stage 1 Papillary Serous or Clear Cell
Endometrial Cancer. Int J Gynecol Cancer 26: 301-306. [Crossref]
Hogberg T, Signorelli M, de Oliveira CF, Fossati R, Lissoni AA,
et al. (2010) Sequential adjuvant chemotherapy and radiotherapy
in endometrial cancer--results from two randomised studies. Eur J
Cancer 46: 2422-2431. [Crossref]

Creutzberg CL, Nout RA, Lybeert ML, Warlam-Rodenhuis CC,
Jobsen JJ, et al. (2011) Fifteen-year radiotherapy outcomes of the
randomized PORTEC-1 trial for endometrial carcinoma. Int J
Radiat Oncol Biol Phys 81: 631-638. [Crossref]

Nout RA, van de Poll-Franse LV, Lybeert ML, Warlam-Rodenhuis
CC, Jobsen JJ, et al. (2011) Long-term outcome and quality of life
of patients with endometrial carcinoma treated with or without
pelvic radiotherapy in the post operative radiation therapy in
endometrial carcinoma 1 (PORTEC-1) trial. J Clin Oncol 29:
1692-1700. [Crossref]

Harkenrider MM, Block AM, Siddiqui ZA, Small W Jr (2015) The
role of vaginal cuff brachytherapy in endometrial cancer. Gynecol
Oncol 136: 365-372. [Crossref]

Nout RA, Putter H, Jirgenliemk-Schulz IM, Jobsen JJ, Lutgens
LC, et al. (2012) Five-year quality of life of endometrial cancer
patients treated in the randomised Post Operative Radiation
Therapy in Endometrial Cancer (PORTEC-2) trial and comparison
with norm data. Eur J Cancer 48: 1638-1648. [Crossref]

Volume 1(1): 6-7


https://www.ncbi.nlm.nih.gov/pubmed/14763170
https://www.ncbi.nlm.nih.gov/pubmed/22100838
https://www.ncbi.nlm.nih.gov/pubmed/10791524
https://www.ncbi.nlm.nih.gov/pubmed/14984936
https://www.ncbi.nlm.nih.gov/pubmed/25376915
https://www.ncbi.nlm.nih.gov/pubmed/20206777
https://www.ncbi.nlm.nih.gov/pubmed/17145260
https://www.ncbi.nlm.nih.gov/pubmed/24219982
https://www.ncbi.nlm.nih.gov/pubmed/19070891
https://www.ncbi.nlm.nih.gov/pubmed/24257558
https://www.ncbi.nlm.nih.gov/pubmed/22080878
https://www.ncbi.nlm.nih.gov/pubmed/24078661
https://www.ncbi.nlm.nih.gov/pubmed/15581969
https://www.ncbi.nlm.nih.gov/pubmed/19019418
https://www.ncbi.nlm.nih.gov/pubmed/18096209
https://www.ncbi.nlm.nih.gov/pubmed/26745699
https://www.ncbi.nlm.nih.gov/pubmed/20619634
https://www.ncbi.nlm.nih.gov/pubmed/21640520
https://www.ncbi.nlm.nih.gov/pubmed/21444867
https://www.ncbi.nlm.nih.gov/pubmed/25555710
https://www.ncbi.nlm.nih.gov/pubmed/22176868

Impact of Greater than Three Cycles of Adjuvant Chemotherapy plus Vaginal Brachytherapy on Outcome of Patients with At-Risk Stage I-1I Endometrial Carcinoma 7

29.

30.

Alektiar KM, Venkatraman E, Chi DS, Barakat RR (2005)
Intravaginal brachytherapy alone for intermediate-risk endometrial
cancer. Int J Radiat Oncol Biol Phys 62: 111-117. [Crossref]
Chadha M, Nanavati PJ, Liu P, Fanning J, Jacobs A (1999) Patterns
of failure in endometrial carcinoma stage IB grade 3 and IC
patients treated with postoperative vaginal vault brachytherapy.
Gynecol Oncol 75: 103-107. [Crossref]

Ann Clin Oncol doi:10.31487/j.AC0.2018.01.005

31.

32.

Eldredge-Hindy HB, Eastwick G, Anne PR, Rosenblum NG,
Schilder RJ, et al. (2014) Adjuvant vaginal cuff brachytherapy for
high-risk, early stage endometrial J Contemp
Brachytherapy 6: 262-270. [Crossref]

Church DN, Stelloo E, Nout RA, Valtcheva N, Depreeuw J, et al.
(2014) Prognostic significance of POLE proofreading mutations in
endometrial cancer. J Natl Cancer Inst 107: 402. [Crossref]

cancer.

Volume 1(1): 7-7


https://www.ncbi.nlm.nih.gov/pubmed/15850910
https://www.ncbi.nlm.nih.gov/pubmed/10502434
https://www.ncbi.nlm.nih.gov/pubmed/25337127
https://www.ncbi.nlm.nih.gov/pubmed/25505230

