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Objective.To reviewoutcomes of patientswith stage III endometrial cancer confined to the pelvis treatedwith
adjuvant pelvic radiotherapy (RT) or sequential chemoradiotherapy (CRT).

Methods. Between 1990 and 2012, 144 patients diagnosed with stage IIIA, B or C1 endometrial cancer were
treated in our institution. All were treated with total hysterectomy, bilateral salpingo-oophorectomy ± lymph
node dissection. Post-operatively, 67 patients received adjuvant RT alone, 37 CRT, 21 chemotherapy alone and
19 had no adjuvant therapy. This analysis focuses on the 104 patients treated with RT or CRT.

Results. Themedian follow-upwas 61months. Forty-six patients (44%)were stage IIIA, 6 (6%)were stage IIIB
and 52 (50%) stage IIIC1. The 5-year overall survival (OS), disease-free survival (DFS) and disease-specific sur-
vival (DSS) for patients treated by RT alone vs. CRT were, respectively, 67% vs. 61% (p = 0.55); 67% vs. 51% (p
= 0.35); and 76% vs. 65% (p = 0.21). Grade 3 disease was an independent predictor for worse OS (HR = 6.01,
p = 0.001), DFS (HR = 3.16, p = 0.03), and DSS (HR = 3.77, p = 0.02). In patients with grade 3 disease (n
= 49), the 5-year OS was superior for the CRT (42% vs. 56%, p = 0.007).

Conclusions. In patients with stage III endometrial cancer confined to the pelvis, the addition of adjuvant che-
motherapy with RT significantly improved OS in grade 3 disease. Grade 3 histology is a strong predictor for poor
outcome. Further randomized studies aiming specifically at stage III disease are warranted.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Endometrial cancer is the most common gynecologic malignancy in
developed countries and its incidence is increasing, particularly in the
USA, Western Europe and Canada [1]. This increase can partially be ex-
plained by the aging population, but the prevalence of obesity andmet-
abolic syndrome in these regions certainly contributes [2]. Themajority
of endometrial cancer patients present with early stage disease and
good prognosis. However, about 16% of patients are initially diagnosed
withmore advanced disease [3]. International Federation of Gynecology
tre, Cedars Cancer Centre, 1001
Canada.
and Obstetrics (FIGO) stage III disease accounts for 7% of all endometrial
cancer [3] and its 5-year overall survival (OS) is 57–85% [4–9]. In pa-
tients with high risk stage I–III disease, the recently reported PORTEC-
3 trial demonstrated no overall survival (OS) benefit from the addition
of chemotherapy to the radiotherapy [4]. In a subgroup analysis of
stage III disease only (confined or not to the pelvis), the study showed
a significant failure-free survival advantage for the combined approach,
but at the expense of significant toxicity.

The optimalmanagement of stage III endometrial cancer confined to
the pelvis remains controversial. The purpose of this study was to re-
view our institutional experience in the post-operative treatment of pa-
tients with stage III endometrial cancer confined to the pelvis with
either adjuvant pelvic radiotherapy (RT) alone or sequential chemora-
diotherapy (CRT).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ygyno.2018.11.002&domain=pdf
https://doi.org/10.1016/j.ygyno.2018.11.002
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2. Materials and methods

2.1. Patients

After obtaining authorization from the institutional Research Ethics
Board, we retrospectively identified patients treated for endometrial
cancer at our institution between 1990 and 2012, diagnosed with
FIGO stage IIIA, B or C1. Re-staging was done retrospectively in patients
treated prior 2009, peritoneal cytology was disregarded and patients
with para-aortic lymph node (LN) involvement (stage IIIC2) were ex-
cluded. All eligible patients were diagnosed and treated with either
open or laparoscopic total hysterectomy, bilateral salpingo-
oophorectomy with or without pelvic/para-aortic lymph node dissec-
tion. Surgical resection was either followed by adjuvant RT alone, CRT,
chemotherapy alone, or no further adjuvant treatment.

2.2. Chemotherapy

The chemotherapy regimen used in our institution during the stud-
ied period was platinum-based chemotherapy, mainly with carboplatin
(AUC= 6) and paclitaxel (175 mg/m2 IV) planned for four to six cycles
and given every 3 weeks (Table 1). The number of cycles was deter-
mined based on patient tolerance. Patients treated with CRT received
their chemotherapy prior to the irradiation.

2.3. Radiotherapy

External beam radiotherapy (EBRT) was delivered 5 days a week
with either three-dimensional planning, using 4-field box arrangement
with 18MVphotons, or intensitymodulated radiotherapy (IMRT) using
6 MV photons. From July 2009, IMRT became the institution preferred
delivery method. A vaginal internal target volume using a fused image
Table 1
Patients and treatment characteristics.

Characteristics Radiation
alone (n =
67)

Chemoradiation
(n = 37)

p-Value

N % N %

Median follow-up 64 months 59 months
Age 0.84

≤65 33 49% 19 51%
N65 34 51% 18 49%

Pathology 0.01
Endometrioid 50 76% 18 46%
Mixed 10 15% 8 24%
Serous/clear cell 7 9% 11 30%

Grade 0.006
1 19 28% 2 5%
2 23 34% 11 30%
3 25 37% 24 65%

FIGO stage 0.0001
3A 41 61% 5 14%
3B 3 5% 3 8%
3C1 23 34% 29 78%

Chemotherapy
Seq carbo-taxol – – 26 70%
Seq carbo-taxol & conco CDDP – – 3 8%
Other platinum-based – – 8 22%

Radiotherapy
EBRT alone 19 28% 9 24%
Brachytherapy alone 3 5% 3 8%
EBRT + brachytherapy boost 45 67% 25 68%

Radiotherapy technique
3DCRT 54 84% 19 56%
IMRT 10 16% 15 44%

Abbreviations: FIGO= International Federation of Gynecology and Obstetrics; seq = se-
quential; carbo-taxol = carboplatin and paclitaxel; conco = concomitant; CDDP = cis-
platin; EBRT = external beam radiation therapy. Radiotherapy technique and EBRT +
brachytherapy boost percentages calculated on patients receiving EBRT.
of a full and empty bladder scans to account for organ motion was
used for IMRT planning. A total dose of 45 Gy in 1.8 Gy per fraction
was delivered to the lower common iliac nodes, the internal and exter-
nal iliac nodes, the parametria, the upper vagina/para-vaginal tissue and
the presacral lymph nodes (if the cervix was involved). All constraints
to the organs at risks were based on standard guidelines [10,11].

Patients treated with CRT started their radiotherapy 4–6weeks after
their last chemotherapy cycle. The same dose and treatment volumes
were used for both groups of patients. As it was common practice at
our institution prior 2013, most patients received an intra-cavitary cer-
vical high dose rate (HDR) brachytherapy boost dose of 6 Gy in 1 frac-
tion or 12 Gy in 2 fractions at the end of their EBRT. Three patients in
each group received brachytherapy alone to a dose of 21 Gy delivered
in 3 separate fractions.

2.4. Treatment evaluation

Toxicity reporting was based on Common Terminology Criteria for
Adverse Events v4.0 (CTCAE) [12]. Acute and subacute toxicities were
defined up to 6 months of completing the adjuvant treatment. During
pelvic RT, patients were clinically evaluated once weekly. After treat-
ment completion, each patient was followed with clinical examination
every 3 months for the first 2 years, every 6 months for the following
3 years and yearly thereafter. Follow-up imaging and laboratorial stud-
ies were performed at the discretion of the treating physician or if clin-
ically indicated.

2.5. Statistical analysis

Summary statistics were used to describe the population in terms of
demographics, tumor and treatment characteristics. Survival was mea-
sured from the date of diagnosis to the date of death from any cause. Pa-
tients alive at the date of last contact had their survival censored at that
date. The Kaplan-Meier actuarial method was used to calculate survival
curves for the overall survival (OS), disease-free survival (DFS) and
disease-specific survival (DSS) for both RT alone and CRT [13]. Cox pro-
portional hazardmodelswere used to estimate thehazard ratios (HR) of
each clinico-pathologic parameter and to compare the two treatments
(RT alone vs. CRT). The Chi-square test and unpaired t-test were used
to assess the statistical significance of the difference between groups.
Log-rank tests were also used to evaluate differences in the survival
curves. We assessed age, disease stage, histopathology, histology
grade and treatment modality in the univariable analysis to determine
their potential impact on disease outcomes and amultivariable analysis
was donewith the significant variables. A p-value ≤ 0.05was considered
statistically significant. We performed all analysis using the Strata 13
(Strata Corporation, College Station, TX) software package.

3. Results

3.1. Demographic data

Between 1990 and 2012, 144 patients diagnosed with endometrial
carcinoma FIGO stage IIIA, B or C1 were identified. Twenty-one patients
received adjuvant chemotherapy alone and 19 patients received no ad-
juvant treatment. Those two groups were excluded from the analysis
due to the relatively small number of patients. The remaining 104 pa-
tients were analyzed of which 67 patients (64%) received adjuvant RT
alone and 37 patients (36%) received CRT.

Baseline characteristics of the patients are summarized in Table 1.
The median follow-up for the RT and the CRT arms were, respectively,
64 months (range: 6–192) and 59 months (range: 13–146) while the
median age at diagnosis was, respectively, 68 years (range: 42–89)
and 64 years (range: 31–83). Patients treatedwith CRT had significantly
more serous or clear cell histology, higher grade disease and advanced
stage than patients treated with RT alone.



Fig. 1. Overall survival (A), disease-free survival (B) and disease-specific survival (C) for all patients.
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3.2. Survival outcomes

At the time of the analysis, 33 patients (49%) in the RT arm and 16
(43%) in the CRT arm had died. The 5-year OS of RT alone was 67%
(95% CI: 54–77) and 61% (95% CI: 42–75) for CRT, (Fig. 1A). This differ-
ence was not significant (p = 0.546). The 5-year DFS and DSS rates
(Fig. 1B, C) for patients treated by RT alone vs. CRT were 67% (95% CI:
54–78) vs. 51% (95% CI: 33–67) and 76% (95% CI: 63 85) vs. 65% (95%
CI: 46–79), respectively. These differences also did not reach statistical
significance.

On uni- and multivariable analysis, grade 3 histology was the only
significant variable for poor OS, DFS and DSS (Table 2). An exploratory
analysiswas performed on the subgroup of 49 patientswith grade 3 dis-
ease, of which 25 received RT alone and 24 patients were treated with
CRT. Both groups were balanced for age, but the CRT group had more
patients with stage 3C1 (18 vs. 11) and serous/clear cell histology (11
Table 2
Univariable and multivariable analyses for all patients.

Univariate analysis

Variables Overall survival Disea

HR (95% CI) p-Value HR (9

Age
≤65 1.00 REF 1
N65 1.54 (0.86–2.78) 0.15 1.27 (

Pathology
Endometrioid 1.00 REF 1
Mixed 1.02 (0.48–2.17) 0.95 0.79 (
Serous/clear cell 1.51 (0.73–3.10) 0.26 1.67 (

Grade
1 1.00 REF 1.0
2 2.15 (0.69–6.68) 0.18 1.44 (
3 4.65 (1.64–13.1) 0.004 3.01 (

FIGO stage
3A 1.00 REF 1
3B 1.00 (0.29–3.35) 0.99 1.30 (
3C1 0.93 (0.52–1.67) 0.82 1.41 (

Treatment
Radiation 1.00 REF 1.0
Combination 0.86 (0.47–1.60) 0.64 1.33 (

Multivariate analysis

Variables Overall survival Disea

HR (95% CI) p-Value HR (9

Grade
1 1.00 REF 1
2 2.32 (0.75–7.23) 0.14 1.47 (
3 6.01 (2.07–17.4) 0.001 3.16 (

Treatment
Radiation 1.00 REF 1
Chemoradiation 0.53 (0.28–1.00) 0.05 0.90 (
vs. 7) compared to the RT alone group. The 5-year OS rates (Fig. 2A)
for RT alone vs. CRT were 42% (95% CI: 23–61) and 56% (95% CI:
34–74), respectively. This difference was significant (p = 0.007). The
5-year DFS and DSS rates (Fig. 2B–C) for RT alone or CRT were 43%
(95% CI: 22–63) vs. 51% (95% CI: 35–68), p = 0.27, and 59% (95% CI:
36–76) for both treatments, respectively (p = 0.20). The median OS
and DFS for the RT alone vs. CRT groups were 36 vs. 77 months and 39
vs. 42 months, respectively. The RT group median DSS was 69 months
and this value was unreached in the CRT patients.

3.3. Loco-regional and distant control

Table 3 shows the 5-year unadjusted pattern of failure for the 101
assessable patients and for those with grade 3 histology. There was no
significant difference in patterns of failure between the two groups.
Compared to patients treated with RT alone, patients treated with CRT
se-free survival Disease-specific survival

5% CI) p-Value HR (95% CI) p-Value

.00 REF 1.00 REF
0.68–2.41) 0.45 1.69 (0.84–3.39) 0.14

.00 REF 1.00 REF
0.30–2.08) 0.64 0.99 (0.40–2.48) 0.99
0.80–3.50) 0.17 1.75 (0.77–3.97) 0.18

0 (REF) 1.00 REF
0.49–4.22) 0.50 1.24 (0.36–4.24) 0.73
1.15–7.90) 0.02 3.27 (1.13–9.49) 0.03

.00 REF 1.00 REF
0.37–4.50) 0.68 0.98 (0.22–4.36) 0.98
0.73–2.74) 0.30 1.13 (0.56–2.27) 0.73

0 (REF) 1.00 REF
0.70–2.52) 0.38 1.13 (0.57–2.27) 0.72

se-free survival Disease-specific survival

5% CI) p-Value HR (95% CI) p-Value

.00 REF 1.00 REF
0.49–4.31) 0.49 1.30 (0.38–4.46) 0.68
1.14–8.74) 0.03 3.77 (1.25–11.4) 0.02

.00 REF 1.00 REF
0.45–1.79) 0.77 0.73 (0.35–1.51) 0.39



Fig. 2. Overall survival (A), disease-free survival (B) and disease-specific survival (C) for patients with grade 3 disease.
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had a HR= 0.81 (95% CI, 0.32–2.10, p = 0.67) for loco-regional control
and a HR = 0.87 (95% CI, 0.41–1.89, p = 0.73) for distant disease con-
trol. There was no significant difference is patterns of failure when
only grade 3 histology was analyzed.

3.4. Treatment-related toxicities

All patients completed their planned radiotherapy except for one in
the RT alone group due to metastatic progression on treatment. In the
CRT group, 8 (22%) patients did not complete their planned chemother-
apy due to the following reasons: poor tolerance (nausea, vomiting,
weight loss; n = 3), small bowel obstruction (n = 1), thrombocytope-
nia (n= 1), ureteral stricture complicated by an iatrogenic fistula (n=
1), upper gastrointestinal bleeding (n=1), and 1 patient developed nu-
merous complications (febrile neutropenia, electrolyte imbalance and
deep vein thrombosis).

Acute and late grade 3–4 toxicities are shown in Table 4. Acute grade
3–4 toxicities were diagnosed in 6% and 35% of patients treated with RT
alone and CRT, respectively. The two with grade 4 acute toxicity were
hematologic. At the time of the analysis, late grade 3 toxicity developed
in 2 patients in each group. One late grade 4 toxicity occurred in a pa-
tient treated with RT alone whom developed a rectovaginal fistula ne-
cessitating a colostomy 1.5 year after treatment.

4. Discussion

The optimal post-operative adjuvant therapy for patients with stage
3 endometrial cancer confined to the pelvis remains undefined. There
have been variable patterns of practice and eithermonotherapy or com-
bined adjuvant therapy have been commonly used in the management
of this disease stage [5]. While meta-analyses and systematic reviews
[7,14] suggest a potential OS benefit for the combined approach, this
has not been consistently confirmed in randomized trials [4,6]. The re-
cently published PORTEC-3 study randomized 686 women to post-
operative adjuvant RT alone versus CRT [4] and reported a lack of im-
provement in 5-year OS for the combination, although there was an im-
proved failure-free survival.

One major issue with these trials is related to the heterogeneity of
the population studied. Varying stages and different histologies are
Table 3
Pattern of failure.

Treatment 5-Year loco-regional control (%)

All patients 78
RT alone (n = 65) 79
CRT (n = 36) 75

Histology grade 3
RT alone (n = 23) 70
CRT (n = 23) 68

RT = radiation therapy; CRT = sequential chemoradiation; CI = confidence interval.
grouped together making the interpretation of outcomes difficult. Our
aimwas to explore the potential benefit of combined therapy in patients
with stage 3 disease but limited to the pelvic region. Our retrospective
review compares two adjuvant treatments for stage IIIA, B or C1 endo-
metrial cancer confined to the pelvis based on the 2009 FIGO staging
classification. Overall, our analysis did not show an improved OS, DFS
or DSS for patients receiving CRT compared to RT alone. Similarly,
there was no difference in the pattern of failures. These results are to
be interpreted with caution considering the retrospective nature of
the study and the imbalance in prognostic factors between the groups.

Even though level 1 evidence is lacking to support the routine use of
combined adjuvant treatment in patients with stage 3 disease, its utili-
zation has increased significantly. Boothe et al. [5] analyzed patterns of
care and their impact on OS in endometrial stage III cancer diagnosed in
the United States population between 2004 and 2013. A total of 21,027
patients were included inwhich 54%were treatedwith adjuvantmono-
therapy (chemotherapy alone or RT alone) and 46%with combined CRT.
Onmultivariate analysis, the authors concluded that adjuvant CRT dem-
onstrated an OS benefit compared to monotherapy (HR: 0.61, 95% CI:
0.54–0.70) and significance was maintained when CRT was compared
to RT alone (p b 0.01) or chemotherapy alone (p b 0.01). When RT
alonewas comparedwith CT alone, RT alonewas associatedwith an im-
proved OS onmultivariate analysis (HR: 0.80, 95% CI: 0.69–0.96). These
findings in large patients' cohort can be significant, but those data do not
seem to be reproduced in randomized controlled trial and the additive
treatment toxicities are not to be neglected. The final results are pend-
ing for the GOG-258 study randomizing CRT vs. chemotherapy alone
in stage III-IV disease. However, preliminary data reported as an abstract
shows no differences in overall or recurrence-free survival between
groupswhile significantlymore vaginal, pelvic or para-aortic recurrence
occurred in patients treated with chemotherapy alone [15].

As reported by the PORTEC 3 trial [4], our study also shows that
grade 3 disease (endometrioid grade 3, serous and clear cell histology)
[16] is an independent prognostic factor for outcome. The Surveillance,
Epidemiology, and End Results (SEER) study reporting the outcomes of
44,000 women treated in North America, showed a 5-year survival of
60% for stage III disease [17] and among those women, the 5-year rela-
tive survivalwas 83%, 68%, and 48% for grade 1, 2, or 3 adenocarcinomas,
respectively [17]. In a pooled data analysis of patients with advanced or
95% CI 5-Year distant control (%) 95% CI

67–85 66 55–74
66–88 73 60–82
56–87 53 35–68

44–86 49 27–68
43–83 52 30–70
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recurrent endometrial cancer treated on four GOG randomized phase III
chemotherapy trials, McMeekin et al. [16] found that endometrioid
grade 3 tumors had an estimated odds of response 1.47 times that of pa-
tients with grade 1 disease (p= 0.09). Our subgroup analysis of grade 3
patients showed a significant OS benefit for patients treated with CRT
and a trend toward DFS improvement.

We would certainly benefit of a better understanding of the endo-
metrial cancer biology and its molecular profile to improve the patient
selection for each treatment modality [18–21]. The TransPORTEC con-
sortium study evaluated the molecular profile of 116 patients and
found that no distant metastasis occurred in the POLE-mutant (n =
14) and microsatellite instable (n = 19) groups, while it occurred in
50% of the p53-mutant (n = 36) and 39% of the no specific molecular
profile patients. [21] Furthermore, two targetable alterations, the
PI3K-AKT pathway (60%) and hormone receptor positivity (45%),
were frequently found which could lead to more effective and less
toxic systemic agents.

Our results should be interpreted in the context of several limita-
tions, including the retrospective nature of data collection, the selection
bias in the administration of the CRT to healthier and higher risk pa-
tients and the lack of molecular marker studies. Furthermore, it is al-
ways possible that a less detailed recording of toxicity occurred.
Despite these shortcomings, we believe that the information contained
in this paper may serve as a guide to practicing gynecologic oncologists.
Strengths of this study include the histopathological review of all pa-
tients by a gynecopathologist, the use of FIGO 2009 staging classification
and the relatively large sample size for this specific group of patients
(stage 3 disease confined to the pelvis).

5. Conclusion

In patients with stage 3 endometrial cancer confined to the pelvis,
the use of adjuvant CRT was not associated with significant improve-
ment in outcomes compared to RT alone. Patient with grade 3 histology
have a worse prognosis and combined therapy may have a positive im-
pact in outcomes for this group.
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