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Abstract
Purpose: Uterine serous carcinoma (USC) is a rare but aggressive endometrial cancer histology. We reviewed outcomes for patients
with USC to identify the best adjuvant treatment strategy.
Methods and Materials: We retrospectively identified 162 patients with The International Federation of Gynecology and Obstetrics (FIGO)
stage I-IVA USC treated at our institution. Baseline characteristics, treatment details, clinical outcomes, and toxicity data were recorded.
Results: Median follow-up was 3.4 years (0.3-26 years). A variety of adjuvant therapy strategies were employed: 14% no adjuvant
therapy, 28% radiation alone, 15% chemotherapy alone, and 43% combined chemotherapy and radiation. Distant metastasis was the
most common type of recurrence (37% at 5 years). For patients with stage I-IVA disease, there were no significant differences in
outcomes by treatment type. For patients with stage I-II disease (70% of the cohort), disease-free survival was significantly higher after
chemotherapy (alone or with radiation therapy, P Z .005) and after combined chemotherapy and radiation compared with all other
treatments (P Z .025). Toxicity outcomes were favorable, with minimal grade 3 and no grade 4 or 5 events.
Conclusions: Patients with USC experience high rates of recurrence and mortality. Distant metastasis is the most common pattern of
failure for all stages. For patients with early-stage disease, combined chemotherapy and radiation improves 5-year disease-free survival
compared with either single adjuvant treatment alone or no adjuvant treatment. The relatively large group of patients with USC included
in this study may account for our ability to detect this improvement whereas clinical trials have failed to do so, possibly owing to the
relatively small percentages of patients with USC enrolled.
� 2020 The Authors. Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Uterine cancer represents the most common gyneco-
logic malignancy in the United States. Estimates predict
65,620 new cases and 12,590 deaths in 2020, with an
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approximate 5-year overall survival (OS) rate of 81%.1

Uterine serous carcinoma (USC) is an aggressive sub-
type of endometrial cancer that portends a poor prognosis,
even compared with other aggressive histologies such as
clear cell or grade 3 endometrioid adenocarcinoma. Spe-
cifically, USC comprises only 10% of endometrial can-
cers but accounts for 39% of deaths.2 The 5-year disease-
specific survival for women with USC is lower than that
of other aggressive histologies (55% for USC, 68% for
clear cell, and 77% for grade 3 endometrioid), a difference
that remains significant even for patients with stage I-II
disease (74% USC, 82% clear cell, and 86% grade 3
endometrioid).2

Patients with USC are often excluded from or under-
represented in clinical trials for patients with endometrial
cancer.3-5 As such, it is difficult to ascertain the optimal
treatment strategy. In several trials for patients with high-
risk endometrial cancer, subgroup analyses of patients
with USC have not shown a significant treatment effect
owing to the relatively small percentages of patients
enrolled with this histology.6-8 Risk factors for recurrence
for patients with early stage USC include greater than
50% myometrial invasion, positive peritoneal washings,
cervical stromal invasion, and lymphovascular space in-
vasion.9-11 However, even women with the most favor-
able stage disease are at high risk of recurrence without
adjuvant therapy.12

Despite the poor survival rates for USC relative to
other endometrial cancer histologies, outcomes for these
patients have improved over time as changes in the
management of these patients have been adopted, sug-
gesting an efficacy of new treatments such as systemic
therapy.13 According to an National Cancer Database
analysis, since 1998, the use of adjuvant chemotherapy
(CT) and vaginal brachytherapy (VBT) have increased,
whereas the use of pelvic radiation therapy (RT) (external
beam RT; EBRT) has decreased.14 CT is generally rec-
ommended for USC given the high rates of distant spread;
however, the role of RT is unclear.15 Evidence regarding
the role of RT in this disease is conflicting, with some
studies failing to show a benefit whereas others have
demonstrated improved outcomes with the addition of
RT.9,14,16-20

Given the lack of evidence guiding selection of adju-
vant therapies for USC treatment, we retrospectively
examined our institutional outcomes of patients with USC
and compared outcomes by adjuvant treatment strategy.

Methods and Materials

Patient population

In this retrospective study, we evaluated patients treated
at a single institution diagnosed with stage I-IVA endo-
metrial cancer with serous histology (either pure serous or
with a mixed component), established pathologically by
endometrial biopsy and/or hysterectomy. Because the
percent serous component was not always reported for
patients who had mixed histologies, no “threshold” or
minimum percentage serous component was set for in-
clusion. Rather, all patients who had any serous compo-
nent were included. Patients with distant metastases at the
time of diagnosis were excluded. Patients were required to
have a minimum of 6 months of follow-up. This study was
approved by our hospital’s institutional review board.

Treatment technique

We identified a total of 162 patients who met the above
criteria. All patients underwent total hysterectomy and
bilateral salpingo-oophorectomy (TH-BSO) with surgical
staging. Surgery was done either via open approach or
laparoscopically. Adjuvant treatment details and follow-
up information were recorded, along with the rates of
genitourinary (GU), gastrointestinal (GI), and gyneco-
logic toxicities. Adjuvant treatment groups included no
adjuvant therapy (NAT), chemotherapy only (CT), radi-
ation therapy only (RT), or combined CT and RT (CRT).
Twenty-two (14%) patients received NAT.

One hundred fourteen patients (71%) received adjuvant
RT, which included VBT, whole pelvic EBRT, whole
abdominal and pelvic irradiation (WAPI), or a combina-
tion of these. Patients who were treated with EBRT
received a median dose of 45 Gy to the pelvis (range, 25-
53 Gy). Those treated with WAPI received a median dose
of 30 Gy to the abdomen (range, 13.5-30 Gy). Patients
treated with VBT alone received a median dose of 30 Gy
(range, 21-30 Gy) in 6 fractions (range, 3-6).

Ninety-four patients (58%) received adjuvant CT. The
most common CT agents used were carboplatin and
paclitaxel, given for a total of 6 cycles every 3 weeks. CT
was either given sequentially with radiation therapy
(before or after) or given in a sandwich fashion with ra-
diation therapy (3 cycles CT, then RT, then an additional
3 cycles of CT).

Follow-up

Surveillance was performed in accordance with pub-
lished national guidelines.21 Standard follow-up consisted
of a history and physical examination every 3 months for
the initial 2 years after treatment, then every 6 months for
the next 3 years, then annually. Surveillance imaging was
ordered at the discretion of the treating physician.

Clinical outcomes

Local recurrence (LR), regional recurrence (RR),
distant metastases (DM), OS, and disease-free survival
(DFS) were calculated for all patients and separately for



Table 1 Baseline characteristics for all patients, stage
I-IVA (n Z 162)

Median age (y) 68 (38-91)
Median follow-up (y) 3.4 (0.3-25.8)
Median tumor size (cm) 3.5 (0-13)
Grade
I 2 (1%)
II 14 (9%)
III 124 (76%)
N/A 15 (9%)
Unknown 8 (5%)

T stage
1a 72 (44%)
1b 33 (20%)
2 30 (18%)
3a 13 (8%)
3b 10 (6%)
4a 1 (0.6%)
Unknown 3 (2%)

N stage
0 109 (67%)
1 23 (14%)
2 8 (5%)
Unknown 22 (14%)

FIGO stage group
I 93 (57%)
IA 66 (40%)
IB 27 (17%)

II 21 (13%)
III 46 (28%)
IIIA 10 (6%)
IIIB 2 (1%)
IIIC 33 (20%)

IVA 3 (2%)
LVSI
Yes 81 (50%)
No 72 (44%)
Unknown 9 (6%)

Chemotherapy
Yes 93 (58%)
No 66 (40%)
Unknown 3 (2%)

Abbreviations: FIGOZ The International Federation of Gynecology
and Obstetrics; LVSI Z lymphovascular space invasion.
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patients with stage I-II disease according to Kaplan-
Meier.

Statistical analysis

Clinical outcomes were analyzed using Student’s un-
paired t tests for continuous variables and Pearson’s c2-
tests for categorical variables among groups. Analyses of
OS, cancer specific survival, DFS, LR, RR, and DM were
calculated and compared using the Kaplan-Meier method.
Acute (less than or equal to 6 months post-RT) and
chronic (greater than 6 months post-RT) GI/GU/gyneco-
logic toxicities were graded according to Common Ter-
minology Criteria for Adverse Events v4.0.22 Findings
were considered statistically significant if the P value was
< .05, and all statistical tests were 2-sided. Statistical
analyses were performed with Statistical Package for the
Social Sciences version 24.0 (IMB, Armonk, NY).

Results

Baseline characteristics

The patient cohort consisted of 162 patients with USC
treated at our institution from 1975 through 2018, for
whom complete treatment records were available. The
median follow-up time after definitive treatment was 3.4
years (range, 0.3-25.8 years). The median age at diagnosis
was 68 years (range, 38-91 years). The median tumor size
at recurrence was 3.8 cm (range, 0-13 cm) (Table 1).

Because our analysis was limited to patients with se-
rous histology, most patients had grade III disease;
however, for a few patients with mixed histologies, the
overall tumor grades were reported as grade I (2 patients,
1%) or grade II (14 patients, 9%). Fifty-five patients
(34%) had mixed histologies with a serous component,
and the remaining 107 patients (66%) had pure serous
carcinomas. Of those with mixed histologies, the serous
component (measursed as a percentage) was not reported
for 33 patients. For the remaining 22, the percent serous
component ranged from 10% to 99% (median 30%).
Tumor grade was unavailable or was listed as “unknown”
for 7 patients with mixed histologies and for 15 patients
with pure serous carcinoma.

Patients presented with a variety of stages; however,
the majority (57%) had The International Federation of
Gynecology and Obstetrics (FIGO) stage I (40% IA and
17% IB) disease. Thirteen percent of patients had FIGO
stage II disease. The second most common stage group
was stage III disease (28% overall; 6% IIIA, 1% IIIB, and
21% IIIC). Most stage III patients had pathologically
positive pelvic or peri-aortic lymph nodes (14% and 5%,
respectively). Only 2% of patients had FIGO stage IVA
disease. There were no patients with stage IVB disease, as
patients with metastatic disease at diagnosis were
excluded. Lymphovascular space invasion was present in
50% of patients.
Adjuvant treatment

In our patient cohort, 138 patients (85%) received
some form of adjuvant therapy. Twenty-four patients
(15%) received adjuvant CT alone, and 114 patients
(70%) received adjuvant RT with or without CT. Of the
patients who received adjuvant RT therapy, 45 (28%)
received adjuvant RT alone, and 69 (43%) received
adjuvant RT and adjuvant CT. A variety of RT techniques



Table 2 Number (%) of patients receiving each adjuvant treatment type

No RT RT (all types) VBT alone EBRT þ VBT EBRT alone WAPI alone WAPI þ VBT

All (n Z 162) 48 (30%) 114 (70%) 40 (25%) 19 (12%) 23 (14%) 1 (1%) 31 (19%)
No CT (n Z 67) 24 (15%) 45 (28%) 5 (3%) 6 (4%) 5 (3%) 1 (1%) 27 (17%)
CT (n Z 93) 24 (15%) 69 (43%) 35 (22%) 13 (8%) 18 (11%) 0 (0%) 3 (2%)

Abbreviations: CT Z chemotherapy; EBRT Z external beam radiation therapy; RT Z radiation therapy; VBT Z vaginal brachytherapy; WAPI Z
whole abdominal and pelvic irradiation.
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were employed, and the number of patients who received
each RT type with or without adjuvant CT and as a
function of cancer stage are shown in Tables 2 and E1,
respectively. Forty patients were treated with VBT alone
(25%) to a median dose of 30 Gy (range, 21-30 Gy) in 6
fractions (range, 3-6) (Table E2). Twenty-three patients
were treated with pelvic EBRT alone (14%) and 19 with
pelvic EBRT and VBT (12%). EBRT was given to a
median dose of 45 Gy (range, 25-53 Gy) to the pelvis.
One patient was treated with WAPI alone (0.6%) and 31
with WAPI and VBT (19%), to a median dose of 30 Gy
(range, 13.5-30 Gy) to the abdomen. Seven patients did
not receive WAPI but did have extension of their pelvic
fields to include the periaortic lymph node basin. One
patient received a boost to an area of node-positive dis-
ease (64.8 Gy).

Clinical outcomes

With a median follow-up of 3.4 years, 57 patients
recurred (locally, regionally, and/or distantly). Fifty-one
patients experienced distant metastasis, making it the
most common pattern of recurrence. In contrast, 13
experienced local recurrence and 14 experienced regional
recurrence. Of these, 8 local and 10 regional recurrences
occurred in patients who also had distant metastases (2 of
these patients experienced local, regional, and distant
failure, whereas the remaining experienced local and
distant or regional and distant failure only). One patient
experienced both local and regional recurrence without
distant recurrence, and 3 patients experienced isolated
regional failure. Only 4 patients experienced isolated local
recurrence, all of whom were treated with salvage RT
(alone or in combination with CT) and had no evidence of
disease at the time of last follow-up. For patients who
experienced LR, RR, or DM, the median times to recur-
rence were 1.4, 1.2, and 1.8 years, respectively. The
actuarial 5-year recurrence rates were 11%,12%, and
37%, respectively (Table E3).

When our analysis was limited to the 114 patients with
stage I-II disease, 31 patients recurred locally, regionally,
and/or distantly. Twenty-seven patients experienced
distant metastasis, making it the most common pattern of
recurrence for early stage patients as well. Nine experi-
enced local recurrence and 4 experienced regional recur-
rence. For early stage patients who experienced
recurrence, the median times to LR, RR, and DM,
respectively, were 1.4, 2.9, and 2.1 years. The actuarial 5-
year recurrence rates of LR, RR, and DM for these pa-
tients were 10%, 5%, and 26% respectively (Table 3).

The 5-year rate of DFS after definitive treatment was
54% for all patients (stage I-IVA). Median OS was not
reached. The 5-year rate of OS was 63%. For patients
with early-stage disease, the 5-year rate of DFS was 65%,
and 5-year OS was 71%.

Staging and clinical outcomes by treatment type

To examine the effect of FIGO stage on choice of
treatment type, the number of patients in each FIGO stage
group as well as treatment type were recorded (Table E1).
Patients were classified based on whether or not they
received any RT or CT and on the number receiving
specific RT types, such as VBT alone, pelvic EBRT alone
or with VBT, or WAPI. Not surprisingly, patients who
received no adjuvant CT or RT were more likely to have
early stage disease: of the 24 patients who received no
adjuvant CT or RT, 21 had stage I-II disease. However,
the groups that received adjuvant CT or RT included both
patients with early and advanced stage disease: of the 69
patients who received both (CRT), there were 25 patients
with stage IA disease and 20 with stage IIIC disease. Of
note, adjuvant treatment recommendations varied by the
treating physician.

To investigate the possible effect of treatment type on
recurrence and survival, we examined each clinical
outcome by each treatment type. Although more than
two-thirds of patients received some form of RT, overall,
all possible treatment groups were well-represented: 24
patients received no adjuvant therapy, 24 received CT
without RT, 45 received RT without CT, and 69 received
both CT and RT (Table 2). Although there was a trend
toward improved outcomes for patients who received
adjuvant therapy over those who received none, there was
no significant difference in the rate of LR, RR, DM,
recurrence, OS, or DFS among the 4 possible treatment
groups (NAT, RT only, CT only, and CRT) at 1, 2, and 5
years for patients with stage I-IVA disease (Table E3).

Because of the heterogeneity of stages within each
treatment group (Table E1), we also reported the number
of recurrences by treatment type for patients with stage
I-II disease only (Table 3). For this group of patients,



Table 3 Clinical outcomes for all patients with stage I-II disease and by treatment group (at 2 y, 5 y)

All patients By adjuvant treatment group

(n Z 114) NAT
(n Z 19)

RT only
(n Z 37)

CT only
(n Z 18)

CRT
(n Z 40)

P value

LR 6%, 10% 7%, 16% 6%, 10% 12%, 12% 3%, 7% .815
RR 1%, 5% 0%, 10% 0%, 4% 6%, 6% 0%, 5% .878
DM 12%, 26% 30%, 44% 4%, 31% 12%, 18% 3%, 19% .075
OS 92%, 71% 83%, 54% 91%, 71% 89%, 77% 97%, 74% .085
DFS 80%, 65% 60%, 47% 75%, 59% 78%, 72% 95%, 75% .012

Abbreviations: CRT Z combined chemotherapy and radiation therapy; CT Z chemotherapy; DFS Z disease-free survival; DM Z distant me-
tastases; LR Z local recurrence; NAT Z no adjuvant therapy; OS Z overall survival; RR Z regional recurrence; RT Z radiation therapy.
Bold value indicates statistical significance.
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there was a significant difference between the treatment
groups in the rate of DFS (Fig 1). The 2-year rates of DFS
were 60% for the group that received no CT or RT
(NAT), 75% for the RT only group, 78% for the CT only
group, and 95% for the CT and RT group; the 5-year DFS
rates were 47%, 59%, 72%, and 75% (P Z .012). Of
note, within the CT and RT group, 5 of the 7 recurrences
occurred in patients who received VBT alone. Clinical
outcomes for the remaining 48 patients with stage IIIA-
IVA disease are shown in Figure E4.

We also compared clinical outcomes for patients with
stage I-II disease who received CT versus those who
received no CT, regardless of RT. Patients who received CT
had improved rates of DM, recurrence, OS, and DFS
compared with those who did not (Tables 4 and E5). There
was no difference in any outcome for patients with stage I-II
disease who received RT (with or without CT) versus those
who received noRT. Patients who received both CT andRT
had improved DFS compared with those in any other treat-
ment group (CT alone, RT alone, or NAT) (Table 4, Fig 2).
Figure 1 Kaplan-Meier of disease-free survival by treatment
group for patients with stage I-II disease.
Specifically, 2-year DFSwas 95% for patients who received
CRTand 72% for all other groups,whereas 5-yearDFS rates
were 75% and 60%, respectively.

Clinical outcomes for patients treated with CRT by
treatment sequence

Because patients with stage I-II disease treated with CT
and RT had improved DFS compared with other treatment
groups, we examined the effect of CT and RT sequence for
these patients. Twenty-two of these patents (56%) received
“sandwich” therapy, or adjuvant CT, followed by RT, fol-
lowed by additional CT. Seventeen patients (44%) received
only adjuvant CT followed by RT. No patient received
adjuvant RT before CT or concurrent CRT. There was no
significant difference in rates of LR, RR, or DM between
patients who received sandwich therapy versus those who
did not (Table E6). There was a trend toward improved
DFS with sandwich CRT; however, this was not significant
(PZ .098). There was a significant improvement in OS for
patients who received sandwich CRT compared with those
who did not (PZ .034).

Toxicity

Acute and chronic toxicity data were available for 52
and 45 of the 162 patients included in this study,
respectively. The overall incidence of acute grade 2 or
higher toxicities was low. The majority of acute toxicities
were grade 1, the most common of which was fatigue,
which occurred in 23% of patients (Table E7). There were
few acute GI and GU toxicities: 1 patient (2%) experi-
enced acute grade 2 urinary incontinence, and the
remaining GI and GU toxicities were grade 1. There were
4 grade 2 events: fatigue (2%), urinary incontinence (2%),
vaginal infection (2%), and vaginal dryness (2%). There
was 1 episode (2%) of acute grade 3 vaginal stenosis.
There were no grade 4 or 5 acute toxicities.

The majority of chronic toxicities were also grade 1
events, the most common of which were fatigue (24%),
diarrhea (16%), constipation (11%), urinary frequency



Table 4 Outcomes at 2 and 5 y (2 y, 5 y) by CT status, RT status, and combined CRT status for patients with stage I-II disease
(n Z 114)

Chemotherapy Radiation Chemoradiation

No CT
(n Z 56)

CT
(n Z 58)

P
values

No RT
(n Z 37)

RT
(n Z 77)

P
values

Other
(n Z 74)

CRT
(n Z 40)

P
values

LR 6%, 11% 6%, 8% .660 9%, 13% 4%, 8% .396 7%, 11% 3%, 7% .414
RR 0%, 5% 2%, 5% .948 3%, 7% 0%, 4% .429 1%, 5% 0%, 5% .711
DM 19%, 35% 5%, 18% .020 21%, 30% 8%, 25% .482 17%, 30% 3%, 19% .087
OS 88%, 66% 95%, 77% .038 86%, 67% 94%, 73% .472 89%, 69% 97%, 74% .159
DFS 70%, 55% 89%, 75% .005 69%, 60% 85%, 67% .256 72%, 60% 95%, 75% .025

Abbreviations: CRT Z combined chemotherapy and radiation therapy; CT Z chemotherapy; DFS Z disease-free survival; DM Z distant me-
tastases; LR Z local recurrence; OS Z overall survival; RR Z regional recurrence; RT Z radiation therapy.
Bold value indicates statistical significance.
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(11%), and vaginal stenosis (20%). Few patients devel-
oped chronic grade 2 or higher toxicities: 1 patient
developed grade 2 anorexia, 1 patient had grade 2 diar-
rhea, and 3 had grade 2 urinary incontinence. Twelve
patients developed chronic vaginal stenosis: 9 with grade
1 and 3 with grade 2. There was 1 patient with a grade 2
vaginal infection and 1 patient with grade 2 lymphedema
in the chronic toxicity period. There were no grade 3, 4, or
5 chronic toxicities.
Discussion

As our results indicate, USC is an aggressive histology
with poor outcomes. Patients with USC at our institution
were treated with a variety of possible combinations of
adjuvant therapy: 14% with no adjuvant therapy, 15%
with CT alone, 28% with RT alone, and 43% with both
CT and RT in varying sequences. Five-year rates of DFS,
Figure 2 Kaplan-Meier of disease-free survival by combined
chemotherapy and radiation therapy status for patients with stage
I-II disease.
cancer specific survival, and OS were 54%, 69%, and
63%, respectively. These outcomes are comparable to
previously published data on patients with USC.2

Recurrence was relatively common: overall, the 5-year
rate of DFS was 54%, and the vast majority of re-
currences were distant, with a 5-year DM rate of 37%.
When our analysis was limited to patients with stage I-II
disease, 5-year DFS remained relatively poor at 65%,
with a 5-year DM rate of 26%. Patients with early-stage
disease who received CT had improved outcomes
compared with those who did not, similar to other series
on patients with USC.15 Meanwhile, the combination of
adjuvant CT and RT significantly improved DFS. How-
ever, even for patients with early stage disease who
received the most aggressive therapy (combined adjuvant
CRT), the 5-year rate of any recurrence was high at 30%,
and the majority of recurrences were distant metastases
(26%).

Patients with USC are frequently excluded from trials
or, if they are included, there are typically too few to
detect significance on subgroup analysis. Post operative
radiation therapy in endometrial carcinoma-3, which
tested the addition of concurrent and adjuvant CT to
pelvic RT for patients with high-risk disease did include
patients with USC; however, they comprised only 16% of
the total number of patients enrolled.6 Those with USC
had worse outcomes than patients with other histologies
in this trial, with a 5-year OS of 71% and failure-free
survival (FFS) of 64% compared with 79% and 72% for
the entire cohort, respectively. Subgroup analysis failed to
show a significant difference in FFS for patients with
USC with the addition of CT at the initial publication of
this trial; however, a posthoc survival analysis of the trial
with 1 additional year of follow-up showed that after
adjustment for stratification factors, patients with USC
who received CRT had improved 5-year OS and FFS.
Specifically 5-year OS was 71% for those who received
CRT and 53% for those who received RT alone.23 Gy-
necologic Oncology Group-258, a phase 3 trial testing the
addition of RT to adjuvant CT for patients with stage III-
IV disease, also included patients with stage I-II USC.7
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Only 18% of the patients in the study had USC histology,
and although this trial showed fewer locoregional relapses
(but inferior quality of life and no difference in survival)
with the addition of RT, relapse-free survival was not
significant for patients with USC on subgroup analysis.
Similarly, Gynecologic Oncology Group-249 compared
pelvic RT verses VBT plus CT for high-intermediate and
patients with high-risk disease, including stage I-II USC,
which comprised 15% of the patients in this trial.8 Again,
subgroup analysis failed to show a significant treatment
effect by histology, although a disproportionate number
of the overall recurrences in this trial were in patients with
USC. Finally, in a combined analysis of 2 randomized
trials evaluating adjuvant RT with or without sequential
CT for women with high-risk endometrial cancer, only
14% of patients had USC histology.24 Overall, this
analysis showed that the addition of adjuvant CT im-
proves progression-free survival; however, subgroup
analysis showed no significant benefit for patients with
USC.

Our results show improved outcomes with the use of
combined adjuvant CT and RT in patients with early-
stage USC. This is consistent with other published data. A
retrospective multi-institution review of 55 women with
stage II USC showed that patients treated with CT (mostly
carboplatin/paclitaxel), with or without RT, had lower
rates of recurrence compared with patients treated with
RT alone or observation, and none of the patients who
were treated with CRT experienced recurrence.18 In that
study, the overall rate of recurrence was 36%, and most
recurrences were extra-pelvic, occurred within 2 years,
and were not salvageable, which mirrors our findings.
Additionally, a meta-analysis comparing the effect of CT
alone verses combined CT and RT on OS in women with
USC showed that combined CT and RT reduced the risk
of death compared with CT alone, and further analysis
found a benefit for combined therapy for both early stage
and advanced disease.20 Similarly, 2 retrospective studies
of women with USC found a survival benefit for com-
bined therapy with CT and RT for patients with
advanced-stage disease19 and for women with all stages
of USC.25 Limited prospective evidence supports this
approach, as a phase II trial of “sandwich” adjuvant pelvic
RT and paclitaxel/carboplatin CT for patients with USC
showed that this treatment is safe and efficacious.9 Spe-
cifically, they reported a median progression-free survival
time of 22 months and median OS of 28 months for pa-
tients with stage III and IV disease.

The mechanism for improved survival outcomes with
the addition of RT to adjuvant CT for patients with USC is
not clear; however, the benefit of RT may be related to
reduced rates of pelvic lymph node recurrence. Although
not significant, we showed that the 5-year rate of RR was
7% without RT and 4% with RT. A retrospective analysis
of patients in the Rare Cancer Network with all stages of
USC, including nearly half with stage III and IV disease,
showed that the use of RT significantly reduced pelvic
recurrence from 29% to 14%.17 RT dose is also likely to be
important, as older RT techniques such as WAPI typically
involve a lower dose for abdominal compared with pelvic
RT, and WAPI has been shown to be inferior at controlling
residual regional disease compared with CT.26

Limitations of this study include the retrospective na-
ture of this work. Additionally, we lacked sufficient
numbers in each treatment group to compare outcomes by
RT treatment types such as pelvic external EBRT, WAPI,
or VBT. Similar prior studies have also combined all
types of adjuvant RT,25 making it difficult to draw con-
clusions about the optimal RT treatment for these patients.
Limited exploration of the type of RT most appropriate
for these patients is available. However, based on our
results showing a trend toward improved outcomes with
CRT and the results of randomized trials for high-risk
endometrial cancer in general,6,7 our institutional prac-
tice has favored EBRT with or without a VBT boost for
all patients with USC with stage IB disease or greater, and
VBT alone for those with stage IA disease.

Our results confirm the growing evidence that the
addition of adjuvant RT to CT improves outcomes in
patients with USC. Although randomized data supporting
this approach are lacking, the rarity of this disease makes
accrual to clinical trials challenging. Meanwhile, the
relatively high rate of DM despite the use of aggressive
adjuvant therapy, even in patients with early-stage dis-
ease, highlights the need for additional advances for these
patients, such as improved surgical techniques27 and the
use of targeted agents like trastuzumab.28 Finally, inclu-
sion of these patients in larger randomized trials for
endometrial cancer is needed, as has been previously
suggested,29 to help improve treatment strategies for this
aggressive disease.
Conclusions

In conclusion, USC is an aggressive disease, with
relatively high rates of recurrence and mortality. For all
stages, DM constituted the vast majority of recurrences.
We found that for patients with early-stage disease,
combination adjuvant CT and RT improves DFS
compared with other adjuvant therapy strategies (NAT,
CT alone, or RT alone). This is in contrast to subgroup
analyses from clinical trials, where patients with USC
make up relatively small percentages of enrolled patients,
resulting in the inability to detect significant treatment
effects for patients with USC.
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