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Some endometrial cancer (EMC) patients are not good candidates for primary surgery. The three major types of
treatment for inoperable EMC are radiation therapy, chemotherapy, or their combination as neoadjuvant treatment
before surgery. Radiation therapy alone (of different modes) has been used as the sole definitive therapeutic
modality, particularly for early-stage disease that is limited to the uterine body and cervix with or without parametrial
invasion. The most common treatment modality is neoadjuvant treatment before surgery. Postoperative adjuvant
treatment is also occasionally used, depending mainly on the sites of the disease and the results of surgery. Data on
neoadjuvant hormonal or radiation therapy are limited, with studies focusing on laboratory outcomes or having
only a small number of patients. Most neoadjuvant treatments before surgery involved chemotherapy and fewer
combined chemoradiotherapy. Surgery was generally performed, particularly in patients who had shown responses or
at least stable disease to neoadjuvant treatment. Perioperative outcomes after neoadjuvant treatment were superior
to those after primary surgery, whereas survival data were still inconsistent. Features that had or tended to have a
favorable prognosis were younger age, early-stage disease, response to neoadjuvant treatment, low preoperative
cancer antigen-125 level, and optimal surgery. Among different modalities of neoadjuvant treatment, which has
become a frequent mode of treatment, neoadjuvant chemotherapy was more common than radiation therapy alone
or chemoradiation.
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Introduction

Surgical treatment with total hysterectomy and bilateral sal-
pingo-oophorectomy is the standard primary treatment for
endometrial cancer (EMC). Unless the patients show some
risk features necessitating adjuvant treatment, surgery may
be the only treatment they will receive.

The prognosis of patients with EMC is generally good be-
cause most patients have early-stage disease at presentation.
However, approximately 10-15% of EMC patients present
with advanced-stage cancer [1]. This latter group of patients
is unlikely to undergo safe or successful surgical removal;
therefore, they are not good candidates for primary surgery.
Moreover, the general condition of some patients at the time
of diagnosis may not be optimal for performing major sur-
gery. The combined incidence of these two conditions is also
not an uncommon phenomenon. Therefore, surgery is not
an appropriate primary treatment option for such patients.
In these two scenarios, neoadjuvant therapy before defini-
tive surgical treatment is likely to be a better option. Another
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relevant scenario involves the presence of severe comorbid
illnesses that are frequently found in elderly and frail EMC
patients. This latter group of patients may not be able to
undergo definite surgical treatment at any time, especially
when their life expectancy may be already shortened by
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medical illnesses themselves.

For cases showing advanced disease and an equivocal pos-
sibility of optimal cytoreduction on physical examination,
several imaging studies, such as computerized tomography
(CT) scans, magnetic resonance imaging (MRI), and positron
emission tomography scans are currently available to help
surgeons evaluate the extent of disease prior to surgery [2-5].
This approach is especially helpful for high-grade or serous
carcinomas, which frequently show a higher probability of
extrauterine or distant metastasis than other types of EMC
[2,6].

Most of the existing information regarding the treatment
of inoperable EMC is derived from retrospective studies or
case series. Without evidence-based data from randomized
studies, combined data from the available reports may help
gynecologic oncologists to select an alternative treatment
option for EMC patients who are not candidates for primary
surgery. This study collected and summarized data from a
literature review of relevant studies based on the treatment
intention (definitive or neoadjuvant). Treatment administered
with a palliative aim, either chemotherapy, hormonal therapy,
or best supportive care, is beyond the scope of this review.

Methods

We searched the MEDLINE database for studies and re-
ports published from January 1997 to December 2020. We
searched for all studies that reported treatments for EMC pa-
tients who did not receive surgery as the primary treatment
due to advanced disease or medical illnesses. Only studies
with curative intent (definitive treatment) were included.
Studies that provided palliative treatment were excluded.

Results

A review of the literature revealed that most of the studies
on this topic were retrospective studies without randomized
trials. The three major types of treatment used for inoperable
EMC were radiation therapy, chemotherapy, combinations of
radiation therapy and chemotherapy, and interval surgery. The
findings for these types of treatment are described below.
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1. Radiation as a definitive therapy

Radiation has long been used as a definitive therapy, particu-
larly for EMC patients with comorbid illnesses that preclude
surgery and those with disease that is limited to the pelvis.
The different modes of radiation therapy that have been
used are external pelvic radiation therapy (EPRT), brachyther-
apy (intracavitary radiation therapy [ICRT]), or their combina-
tion.

One study suggested aggressive (multimodal) radiation
therapy even for early-stage EMC [7]. This study described
the findings for 101 EMC patients aged 39-94 years who
could not undergo surgery due to medical problems [7]. All
patients had clinical stage | disease, with the majority (82%)
showing cancer invading less than half of the myometrium,
while the remaining patients showed no myometrial inva-
sion. The modes of radiation used were EPRT plus split-field
and ICRT (61%), ICRT alone (26%), EPRT plus ICRT (10%),
and EPRT alone (3%). The 5-year disease-free survival (DFS)
and overall survival (OS) rates were >80%. The survival rates
of patients who were older than 75 years were lower than
those of younger patients: DFS, 55% vs. 84%; OS, 78% vs.
84%.

Other studies have reported inconsistent data regarding
the benefits of adding ICRT to EPRT [8,9]. One study used
the National Cancer Institute’s Surveillance, Epidemiology,
and End Results public database to analyze the prognostic
factors and outcomes in 997 stage I-Il EMC patients who did
not undergo surgical treatment [8]. Among these patients,
39% received radiation therapy as EPRT alone (21%) or ICRT
with or without EPRT (18%). The type of radiation therapy
was not associated with OS or EMC-specific survival. On the
other hand, EPRT alone was sufficient, since the additional
use of ICRT did not improve survival in comparison with EPRT
alone [8]. However, in another small study involving 11 EMC
patients with stage I-lll disease who could not undergo ICRT
after EPRT and image-quided stereotactic body radiation [9],
nearly half (45%) of the patients experienced locoregional
disease progression at a median follow-up of 10 months.
Progression-free survival (PFS) at 18 months was only 41%.
Stage IB disease was much worse than stage IA disease, with
a PFS of 33% in comparison with 100%.

The type of ICRT used appeared to have no major influ-
ence on the outcome. One study reported successful treat-
ment of 45 clinical low-risk inoperable EMC patients (stage
I, small grade 1-2 tumors <2 cm, with less than 50% myo-
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metrial invasion) with the use of only high-dose rate image-
guided tandem and cylinder ICRT as a definitive treatment
[10]. Vaginal bleeding was controlled in 97% of patients.
Clinical complete radiologic response from MRI and 2-year
locoregional control were achieved in 90% of the patients,
with cancer-specific survival and OS rates of 86% and 97%,
respectively [10]. Another study also reported a high success
rate of treatment with low-dose rate ICRT using Heyman’s
capsules in 44 cases of medically inoperable clinical stage |
EMC [11], with 5-year disease-specific survival and OS rates
of 88% and 61%, respectively. The authors concluded that
low dose rate ICRT yielded outcomes similar to those of sur-
gery and high dose rate ICRT.

Data from the studies that used radiation therapy as a
definitive treatment for EMC are shown in Table 1 [7,9-29].
Aside from the disease stage, the detailed characteristics of
EMC may facilitate tailoring of the type of radiation therapy.
The American Brachytherapy Society has supported the use
of MRI and 3D planning for definitive radiation treatment
of medically inoperable EMC [30]. The gross tumor volume,
depth of myometrial invasion, clinical target volume, and
organs at risk can be assessed with this approach. For clini-
cal stage | tumors without deep myometrial invasion and
lymph node involvement, ICRT alone can be used. On the
other hand, additional EPRT may be considered when MRI
is not available to assess these features. In brief, the society
summarized that ICRT is sufficient for stage | disease with
tumor grade 1-2, and no deep myometrial invasion on MRI.
External pelvic radiation along with ICRT is recommended in
stage | disease with deep myometrial invasion or no MRI as-
sessment (or only CT scan), and in stage II-lll EMC that is still
limited within the pelvis [30].

The American Brachytherapy Society also reported survival
outcomes according to the type of radiation therapy from
studies over different periods of time [30]. In summary, the
5-year cancer-specific survival of patients with stage | EMC
treated with only ICRT (either low-or high-dose) or with ad-
ditional EPRT ranged from 65-85% and up to 95%, respec-
tively. The survival rates with only ICRT or with additional
EPRT were, respectively, 40-69% and 88% for stage Il dis-
ease and 14% and 57% for stage lll disease. The differences
in the ranges of survival rates obtained with different modes
of radiation therapy across various studies may be partly due
to unavailable or inconsistent use of MRI to assess tumor
features (especially in clinical stage | EMC) and thereby tailor
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the type of radiation in each study, especially in studies con-
ducted in the remote past.

2. Neoadjuvant treatment prior to surgery

In the modern era, with rapid advancements in medical tech-
nology and medications (chemotherapy), most gynecologic
oncologists may opt to use neoadjuvant treatment prior to
definitive surgery. Neoadjuvant treatment is usually aimed
at reducing the bulk or extent of the tumor, making surgery
possible. On the other hand, EMC patients with some medi-
cal illnesses may need medical care to improve their condi-
tion before major surgery.

For physicians (mostly gynecologic oncologists), the selec-
tion of an appropriate treatment, which is usually a choice
between definitive treatment or only palliative manage-
ment, for patients with inoperable EMC is rather difficult. In
such cases, the potential survival benefit has to be weighed
against potential adverse reactions and treatment futility.
Such evaluations should take several factors into consider-
ation, including the patient’s general health status, extent of
disease, chance of undergoing surgery, surgical outcomes,
and clinicopathological features of EMC itself.

Histologic type and grade are important prognostic factors
for EMC [31-33]. Tumor histopathology and grade have been
shown to be associated with the response to chemotherapy
in the neoadjuvant setting [34,35]. One study found that
grade 2 endometrioid tumors had a significantly better re-
sponse to chemotherapy than grade 3 endometrioid tumors
(72% vs. 43%, respectively) [35]. Surprisingly, the response
rate for grade 1 tumors was only 46%. These findings re-
quire confirmation in additional studies because only 16% of
the cases were in the primary setting (adjuvant or neoadju-
vant therapy) and 84% involved chemotherapy in the recur-
rent setting, when tumor grade and biological behavior may
be different from those in primary tumors. Another study
found associations among pathological features, chemother-
apy response score, and survival [34].

Aside from low-grade and less-aggressive histopathology,
the ability to undergo surgical treatment appears to be an
important favorable prognostic factor for EMC patients who
receive neoadjuvant treatment of any type. One study re-
viewed the data of 59 patients with unresectable stage Il to
IVA EMC who underwent curative-intent treatment with neo-
adjuvant radiation (more than half also received concurrent
chemotherapy) (47%), neoadjuvant chemotherapy (NACT)
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Table 1. Studies which reported radiation as a definitive therapy for endometrial cancer patients

Number L 5 years Late com-
Study Y;irdof Stage of '?gr? Ra;:llat;on > y??/r; s DFS/DSS > y‘zﬁ/’; o plication
y patients y yp 0 (%) ° (%)
LDR brachytherapy with or without EBPRT
Kupelianetal.  1960-1986 |-V 152 69 LDR+EBPRT 86 81 55 5
(1993) [12]
I 120
Il 17
-1V 15
Fishmanetal. 1975-1992 | 39 72 LDR NR 80 30 0
(1996) [13]
Il 15 70 LDR+EBPRT 85 24
Chao et al. 1965-1990 | 101 71 LDR+EBPRT 90 84 66 5
(1996) [7]
Churn et al. 1989-1996 [l 25 66 LDR/HDR+EBPRT 100 68 48 3
(1999) [14]
-1V 12 50 33 33
Shenfield et al.  1986-2006 | 44 NR LDR 88.6 88 61 2
(2009) [11]
Podzielinski et 1997-2009 [-II 74 65 LDR/HDR+EBPRT, 82 82 NR 8
al. (2012) [15] EBPRT alone
I 59
I 15
HDR brachytherapy with or without EBPRT
Nguyenetal.  1984-1992 Il 27 74 HDR+EBPRT 85 76 (8 years) NR 1
(1995) [16]
I 20 95 (8 years)
[l 7 21 (8 years)
Knocke et al. 1981-1992 Il 280 73 HDR 75.4 777 53 5
(1997) [17]
1A 116 86 85 64
B 119 68.8 73 47
Il 37 60.5 69 40
Il 8 NR NR NR
Kucera et al. 1981-1992 I 228 NR HDR 83 85 60 5
(1998) [18]
IA 113 89
IB 115 80
Nguyen etal.  1989-1997 | 36 65 HDR 88 (3years) 85(3years) 65 (3years) 15(3years)
(1998) [19]
Niazi et al. 1984-2003 Il 38 74 HDR+EBPRT NR 78 (15 years) NR 8
(2005) [20]
| 29 90 (15 years)
[l 9 42 (15 years)

306 www.ogscience.org



Obstetrics & Gynecology Science

Supakorn Pitakkarnkul, et al. Inoperable endometrial cancer

Table 1. Continued

Number L 5 years Late com-
Study Y;irdof Stage of ?gr? Raglat;on 2 y?;r; RS DFS/DSS 2 y‘zﬁ/’j 03 plication
y patients y yp 0 (%) ° (%)
Weitmannet ~ 1997-2001 I 13 79 HDR+EBPRT 100 100 39 0
al. (2005) [21]
I 12
I 1
Coon et al. 1997-2007  I-lll 49 65 HDR+EBPRT 94 87 42 8
(2008) [22]
| 42
Il 5
Il 2
Inciura et al. 1995-1998 Il 29 75 HDR+EBPRT 83 74 48 14
(2010) [23]
| 14
Il
Il
Wegner etal.  1997-2008  Illl 26 83 HDR+EBPRT 100 (1 year) 93 (1year) 89 (1 year) 8
(2010) [24]
| 19 92 (2 years) 73 (2 years) 28 (2 years)
I 5
If 2
Gill et al. 2007-2013 | 38 69 HDR+EBPRT 90.6 (2 years) NR 94 (2 years) 0
(2015) [25]
Acharyaetal.  2003-2015 Il 43 62 HDR+EBPRT 91.7 (2 years) NR 65 (2 years) 5
(2016) [26]
I 36
Il 6
Il 1
Draghinietal. 2005-2016 |, Il 17 79 HDR+EBPRT 86 (3 years) 93 (1 year) NR 12
(2017)[27]
| 15 69 (6 years) 85 (2 years)
If 2 85 (6 years)
Gebhardt et al. 2007-2016  Tis 2 63 HDR 90 (2 years) 86 (2 years) 97 (2 years) 0
(2017) [10]
| 43
Gannavarapu  2012-2019  I-lll 29” 59 HDR+EBPRT 7 100 92 7
et al. (2020) (1 year, LR) (2 years, (1 year, LR)
[28] LR & HR)
17 25 84
(1 year, HR) (1 year, HR)
Il 3 7 77
(2 years, LR) (2 years, LR)
If 9 44 73
(2 years, HR) (2 years, HR)
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Table 1. Continued

Number L r L m-
Study Yol e of At Redston syespc pfnc syewsos (GO
patients (%) (%)
EBPRT with SBRT
Kemmereret ~ 2006-2011  I-llI 1M 78 EBPRT+SBRT 55 41 57 0
al. (2013) [9] boost (18 months) (18 months)
Il 1
Il 1
Carbon ion radiotherapy
Irie et al. (2018) 1998-2014 Il 14 70 C-ion RT 86 73 68 0 (>grade 3)
[29]
| 1
I 9
Il 4

PC, pelvic control; DFS, disease-free survival, DSS, disease-specific survival; OS, overall survival; LDR, low dose rate; EBPRT, external beam pelvic
radiation therapy; HDR, high dose rate; NR, not reported; LR, low risk (stage 1-2 and grade 1/2); HR, high risk (stage 3 and/or grade 3); SBRT,

stereotactic body radiation therapy; RT, radiation therapy.

JAmong 29 patients in the study of Gannavarapu et al. [28], 25 had definite radiation therapy whereas four had radiation as neoadjuvant

treatment before surgery.

(29%), or definitive radiation (24%) [36]. The overall surgery
rate was 66%:82% in the NACT group and 79% in the
neoadjuvant radiation group. Overall, 19% of the patients
experienced at least grade 2 gastrointestinal, genitourinary,
vaginal, or musculoskeletal toxicities. The survival benefit of
surgery was also demonstrated. The 3-year survival rates of
patients who could undergo surgery (66%) were significantly
higher than those who were not able to undergo surgery:
84% vs. 41% for OS and 56% vs. 11% for DFS, respectively.
A positive effect of surgical treatment on survival was also
found in studies that focused only on chemotherapy as a
neoadjuvant treatment. One study found that patients who
could undergo interval debulking surgery (IDS) had superior
OS than other patients: 15-16 months compared to 5-6
months [37]. Some features that were reported to be associ-
ated with a higher chance of surgical treatment were young-
er age, earlier stage, or endometrioid histopathology [36].
The surgical outcome is even more important than the
ability to undergo surgery. Although the benefit of optimal
cytoreduction in EMC is not as well recognized as in ovarian
cancer, few studies have identified optimal cytoreduction as a
favorable prognostic factor for EMC patients. Rajkumar et al.
[38] described optimal cytoreduction (<1 cm) as an indepen-
dent good prognostic factor for survival in 45 patients with
stage IIIC/IV EC patients who received neoadjuvant therapy
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(38% received chemotherapy). Patients who had suboptimal
cytoreduction showed a 3.55-fold increased risk of death,
with significantly shorter survival than those who received
optimal surgery: 12 months vs. 16 months for PFS and 18
months vs. 29 months for OS. Another study in 30 serous
stage IV (transperitoneal spread) patients, which was the
only prospective study to date, reported successful surgery
(80% optimal cytoreduction and 92% without residual tu-
mor) in 28 patients who showed some response after NACT
(complete, partial response, or stable disease). The authors
also reported a PFS of 13 months and OS of 23 months [39].

Predictive factors for successful surgery are useful consider-
ing their important influence on surgical outcomes. Some
clinical features associated with a higher chance of surgical
treatment, such as young age, lower stage, endometrioid
histopathology, or response to neoadjuvant therapy, have
also been reported to be associated with better surgical out-
comes [36,37]. A reduction in preoperative cancer antigen
(CA)-125 levels is another factor. One study in 115 patients
with advanced-stage Millerian carcinoma who had NACT
demonstrated that a CA-125 reduction of at least 90% was
a favorable prognostic feature associated with complete IDS,
fewer bowel resections, and absence of viable tumor or pres-
ence of only microscopic disease [40].

These previously described predictive factors for good sur-
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gical outcomes (younger age, endometrioid histology) as well
as low-grade tumors were also good prognostic features for
survival [7,36]. Other favorable factors were preoperative CA
125 level <20 mIU/mL (HR 0.37 for survival) [40], absence of
tumor infiltration, presence of tumor necrosis [39], and high
chemotherapy response score [34]. On the other hand, un-
favorable prognostic factors that have been reported to date
include poor performance status and the presence of bowel
disease [38].

Although the Cancer Genome Atlas Research Network
has categorized EMC on the basis of distinct molecular and
genetic features to guide appropriate therapy for individual
patients [41], this classification was not widely practiced,
especially in the remote past and in settings with limited re-
sources. Hence, data on individualized therapy, especially in
neoadjuvant settings for inoperable EMC, are not currently
available.

A physician may consider all currently available prognostic
factors, counsel the patient, and make appropriate decisions
regarding the type of neoadjuvant treatment. Data on hor-
monal therapy, radiation, chemotherapy, or their combina-
tions as neoadjuvant treatment prior to surgery are provided
below.

1) Neoadjuvant hormonal therapy
Since EMC is a hormone-related cancer, many studies have
reported the use of hormonal therapy for advanced or re-
current EMC [42], medical unfit early-stage EMC [43] or in
adjuvant settings [44]. However, only a few studies have
assessed the role of hormonal agents in neoadjuvant treat-
ment [45,46]. One study compared the effects of letrozole,
anastrozole, and exemestane in 38 patients [45]. The find-
ings showed an improvement in clinical signs (decreased en-
dometrial thickness) and symptoms (relief of abdominal pain
and uterine discharge), most frequently with anastrozole.
Laboratory investigations revealed reductions in intratumoral
aromatase and blood estradiol levels more frequently after
anastrozole and letrozole administration, whereas tumor pro-
gesterone receptor levels were markedly lower after exemes-
tane administration [45]. A subsequent report from the same
group of authors described superior effects of 2-4 weeks of
aromatase inhibitor treatment in comparison with 2-9 weeks
of metformin treatment in terms of endometrial thickness,
grade change, and proliferative index among 38 EMC pa-
tients (it was unclear whether the patients were the same as
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those in the authors’ preceding report) [47]. Another small
trial randomized 24 EMC patients with any histopathology
to receive anastrozole (n=16) or placebo (n=8) for at least 14
days prior to surgery [46]. Expression of estrogen receptor al-
pha, androgen receptor, and Ki-67 (but not Bcl2 and proges-
terone receptor) was significantly lower after treatment with
anastrozole.

Advances in knowledge from clinical studies on neoadju-
vant hormonal therapy for EMC are unlikely, probably be-
cause the cytostatic effect of hormonal agents to slow tumor
progression is not the aim in a neoadjuvant setting. In these
settings, the induction of a cytotoxic effect to reduce the
tumor load through the more remarkable effects of chemo-
therapy or radiotherapy in reducing tumor bulk is probably
preferred.

2) Neoadjuvant radiation therapy
Few studies have reported the use of radiation as a neoadju-
vant treatment in locally advanced EMC, wherein the disease
has spread beyond the uterine body to the cervix or para-
metrium. In these studies, the mode of radiation was either
EPRT combined with ICRT or ICRT alone.

Some studies have used preoperative ICRT alone for EMC
that was limited to the uterus or cervix (stage | or II) [48-50].
One small study included 12 patients who received high-dose
ICRT for clinical stage I-Il [50]. In that study, surgery revealed
a complete pathological response in two patients and only
microscopic residual disease in the other five patients, and
the 2-year disease-free and cause-specific survival rates were
88% and 100%, respectively. Two other non-English reports
also described success after preoperative ICRT in EMC [48,49].
One study from Poland showed that 51% of the 35 patients
who underwent surgery had no residual cancer after ICRT
[48]. Another study from France described the findings for
780 clinical stage I-Il EMC patients who received preopera-
tive low-dose ICRT and underwent long-term follow-up of
over 10 years [49]. Postoperatively, pelvic radiation was used
if necessary. The 5-year local control rate in that study was
93%, with an 86% DFS and 84% OS.

Other studies have used combinations of EPRT and ICRT
for the treatment of EMC with cervical or parametrial ex-
tension. One study by Vargo et al. [51] reported the use of
neoadjuvant EPRT (predominantly intensity-modulated radia-
tion therapy) and image-based high-dose rate ICRT with or
without chemotherapy, followed by surgery in 36 patients
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with EMC with or without parametrium involvement. Extra-
fascial hysterectomy performed at a median of 6 weeks after
radiotherapy revealed a clinical complete response in 91%
of cervical lesions, whereas pathological complete response
was achieved in 24% of patients. The 3-year DFS and OS
rates were 73% and 100%, respectively. Another study by
the same group of authors focused on the safety of extrafas-
cial hysterectomy either by laparotomy or laparoscopy after
neoadjuvant external beam radiotherapy followed by image-
based high-dose rate ICRT in 29 EMC patients [52]. Except
for vaginal complications, which occurred frequently (33%)
and were particularly prominent in patients who underwent
laparoscopic surgery, the incidence of other perioperative
complications was low in both laparotomy and laparoscopic
approaches (3-6%). The authors also noted no significant
correlation between radiotherapy dose and postoperative
complication rates.

3) Neoadjuvant chemotherapy
The role of NACT followed by delayed primary surgery, which
is more commonly called IDS, in ovarian cancer has been
well-recognized and commonly practiced [53,54]. This is
because ovarian cancer commonly presents with advanced-
stage disease, for which primary surgery is not suitable. Un-
like ovarian cancer, most patients with EMC usually present
with early-stage disease, leading to limited evidence-based
data regarding NACT in EMC.

Nevertheless, several case reports [55,56], retrospective
studies [57-60], and one prospective study [61] describing
the use of NACT before IDS in advanced-stage EMC have
been identified. In the mid-2000s, Despierre et al. [55] and
Takami et al. [56] reported the findings for three EMC pa-
tients with advanced-stage clear cell or serous carcinoma
who showed complete or remarkable response (disappear-
ance of lung metastasis) after three cycles of NACT. The pa-
tient underwent successful surgery without residual disease.

Generally, IDS is performed in patients who show some
responses (preferably complete or partial response rather
than stable disease) after a few cycles of NACT. Response to
chemotherapy is a key factor determining whether patients
can undergo IDS. Aside from the efficacy of NACT, another
important factor influencing the response is probably the ag-
gressiveness of the EMC itself (as reflected by the histopath-
ological findings). This was demonstrated in several studies
[37,59]. One small study by Khouri et al. [37] included 39
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EMC patients showing unresectable tumors with aggressive
histology of clear cells, carcinosarcoma, or neuroendocrine
carcinomas aside from endometrioid carcinoma (only 28%).
After NACT (85% of the patients received paclitaxel and
carboplatin), 59% of the patients could not undergo IDS
because of disease progression (70%) or persistent unresect-
able disease (17%). Another recent study collected data for
102 advanced-stage EMCs of all histologic types [59]. Out-
comes after NACT (89% of the patients received paclitaxel
and carboplatin) differed by histopathological subgroup. The
response rate to NACT is 64% in endometrioid carcinoma
and 80% in serous carcinoma [59].

The surgical or perioperative outcomes of IDS appear to
be better than those of primary surgery. Two retrospective
studies compared the treatment outcomes of stage IV serous
EMC patients who underwent NACT followed by IDS or pri-
mary surgery: 15 patients in each group using a propensity-
matched algorithm in one study [60] and 10 patients (NACT)
or 34 patients (primary surgery) in another study using a
simple cohort design [58,60]. Better operative and post-
operative outcomes were demonstrated in patients who
underwent NACT and IDS than in those who underwent pri-
mary surgery followed by chemotherapy, in terms of shorter
operative time, lower transfusion rate, and a shorter hospital
stay [58,60]. Although not statistically significant, the rate of
no gross residual disease was 2-fold higher in the NACT/IDS
(70%) group than in the primary (32%) group (same figures
in both studies) [58,60].

Studies that compared the survival of EMC patients who
had undergone NACT/IDS after primary surgery/chemo-
therapy yielded inconsistent findings. Among these, two
retrospective studies that reported improved operative and
postoperative outcomes as described earlier demonstrated
comparable survival between the patients who underwent
NACT or primary surgery: PFS, 10-12 months vs. 12-15
months; OC, 17 months vs. 18-21 months [58,60]. However,
other studies found lower survival rates in patients who un-
derwent NACT/ICT than in those who had primary surgery/
chemotherapy [57,61]. One large multicenter study from Ja-
pan reviewed the data of 426 patients with clinical or surgi-
cal stage IVB EMC [57]. The median OS was the longest after
primary surgery (279 patients; 21 months), followed by pri-
mary chemotherapy (NACT) (125 patients; 12 months), and
the lowest with only palliative care (125 patients; 1 month).
The survival difference between patients who underwent

www.ogscience.org



Obstetrics & Gynecology Science

Supakorn Pitakkarnkul, et al. Inoperable endometrial cancer

primary surgery or primary chemotherapy in this study must
be interpreted with caution because patients in the primary
surgery group had more favorable prognostic features (better
performance status and fewer extra-abdominal metastases).
Among a subset of patients who responded to NACT and
were able to undergo surgery, the OS was similar to that in
patients who underwent primary surgery.

Another study retrieved data from the National Cancer
Database to assess the influence of primary treatment on
the survival of over 48,000 patients with stage Ill/IV EMC
between 2004 and 2015 [61]. The majority of the patients
underwent primary surgery followed by adjuvant chemother-
apy (83%), whereas the others received only chemotherapy
(12%) or NACT/IDS (5%). The OS was the highest among
patients who underwent surgery and adjuvant chemother-
apy, followed by those who received NACT before surgery,
and was the worst among those who received chemotherapy
alone: 61 months vs. 25 months vs. 11 months, respectively.
In comparison with chemotherapy alone, the hazard ratios
were 0.32 for primary surgery and adjuvant chemotherapy
and 0.44 for NACT followed by IDS. Subgroup analyses by
stage (stage Ill or stage IV) or histology (type | or type Il EMC)
showed a significant OS benefit in patients who underwent
primary surgery in comparison with the other two groups,
regardless of stage or histology. Nevertheless, NACT showed
a significantly superior survival benefit over chemotherapy
alone, except for cases with type | stage Il cancer, which
showed no survival difference. One observation from this
study was that although the study included a large number
of patients, the percentage of patients who had NACT/IDS
was small (5%). Furthermore, data on the prognostic fea-
tures of patients in each group were not available for analy-
sis. Hence, a definite conclusion is unlikely.

Although there are no solid evidence-based data from
randomized controlled trials for the use of NACT in EMC,
findings from several reports were consistent, showing
more favorable surgical outcomes. Although survival data of
NACT/IDS compared to primary surgery/chemotherapy are
still inconsistent, NACT appears to be a common treatment
option for inoperable EMC in recent years.

We were aware of the activity of immunotherapeutic agents
(anti-programmed death-1 monoclonal antibody) either alone
[62] or in combination with tyrosine kinase inhibitors in ad-
vanced EMC that had failed prior to systemic therapy [63].
The demonstrated efficacy of these agents in phase /Il studies
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led to phase Il trials that had recently reported superior sur-
vival outcomes over standard chemotherapy with paclitaxel
and carboplatin [64] or are still ongoing [65]. Whether these
agents will be used in the future as neoadjuvant treatment in
advanced and inoperable EMC is yet to be seen.

4) Neoadjuvant chemoradiation therapy
The use of combined chemoradiation, especially in a concur-
rent pattern, is well recognized as a standard treatment for
locally advanced-stage cervical cancer. However, this is not
the situation in EMC, since the activity of concurrent chemo-
radiation in cases of EMC has been tested as an adjuvant
therapy after surgery in only a few randomized trials [66-68].
In fact, there are even fewer data regarding the use of con-
current chemoradiation for EMC in a neoadjuvant setting.

To date, only three reports on this topic have been pub-
lished. One case report described a patient with stage VB
EMC who presented with a large uterine tumor with wide-
spread retroperitoneal and inguinal nodal metastases that
became resectable after chemotherapy (carboplatin and
5-fluorouracil) followed by radiation therapy [69]. The patient
achieved a 4-year recurrence-free outcome. Combinations
of chemotherapy and radiation can be tailored according to
the characteristic features of the cancer. This was supported
by another case report in which multimodality treatment was
performed in an EMC patient with grade 3 cancer extend-
ing to the cervix, parametrium, pelvic side wall, and pelvic
and para-aortic nodal metastases [70]. The patient received
a course of neoadjuvant chemoradiotherapy with pelvic and
para-aortic field intensity-modulated radiation therapy, in
combination with low-dose weekly cisplatin. This was fol-
lowed by intrauterine tandem and interstitial needles based
on the initial extent of the disease, with an additional high-
dose rate ICRT prior to surgery. Complete surgical staging 1
month after the radiation revealed a complete pathological
response.

The third report was a retrospective study of 34 patients
with type Il EMC (serous, carcinosarcoma, and clear cell
carcinoma) of stage II-lll [71] who received external pelvic
radiation plus ICRT concurrent with platinum chemotherapy
(mainly cisplatin) as neoadjuvant treatment. Over 90% of
cancer cases were downstaged. The surgical approach was
laparoscopic (41%), laparotomic (38%), or robotic (21%).
Free surgical margins were achieved in 94% of patients.
Pathologic complete response was demonstrated in 15% of
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the patients, while 35% showed only microscopic residual
disease. While 6% of the patients required blood transfu-
sion, no intraoperative complications were encountered.
Postoperative complications were found in 39% of the
patients: readmission or ileus (12% each), wound infection
(9%), and pulmonary emboli or sepsis (3% each). The 2-year
local, regional, and distant control rates were approximately
80%, with 53% DFS and 64% OS rates. The results of this
study should be interpreted with caution because they were
not simply due to the effect of concurrent chemoradiation
treatment. Neoadjuvant or adjuvant treatment was also ad-
ministered to 12% and 79% of the patients, respectively.
Notably, 12% of patients received NACT before chemoradia-
tion and surgery followed by adjuvant chemotherapy.

Although not directly relevant to the topic of this review,
one more study merits a mention in the present investiga-
tion. This study used a national registry of over 20,000 stage
Il EMC patients diagnosed between 2004 and 2013 to as-
sess the patterns-of-care and OS benefits of chemoradiation
versus chemotherapy or radiation alone as adjuvant therapy
[72]. The use of chemoradiation increased significantly dur-
ing the study period. A significantly decreased risk of death
(hazard ratio, 0.62) was associated with the use of treatment
combinations over a single mode of treatment. However, the
trend for combined chemoradiation as neoadjuvant therapy
for primary inoperable EMC remains unclear.

One major caveat is the tolerability of EMC patients who
are old and frequently have comorbid illnesses. Some pa-
tients may not be able to endure the adverse reactions of
combined treatments such as neoadjuvant therapy. Further-
more, some patients may require adjuvant therapy post-
operatively. Thus, neoadjuvant concurrent chemoradiation
should not be performed until more studies can demonstrate
its clear benefit.

Discussion

Radiation therapy alone can be administered as definitive
treatment for early-stage primary inoperable EMC. MRI
should be used to tailor the mode of radiation therapy (ac-
cording to the extent of tumor) when it is administered as
the sole treatment. Neoadjuvant treatment with radiation,
chemotherapy, or a combination of these prior to surgery
can be used for all cases of early- or advanced-stage disease.
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The most common neoadjuvant treatment is chemotherapy,
whereas less data is available regarding radiation or chemo-
radiation. Neoadjuvant treatment yielded better perioperative
outcomes, but the survival rates associated with neoadjuvant
treatment were inconsistent in comparison with those ob-
tained with primary surgery.

Conflict of interest

No potential conflict of interest relevant to this article was
reported.

Ethical approval

This study does not require approval of the Institutional
Review Board because no patient data is contained in this
article. The study was performed in accordance with the
principles of the Declaration of Helsinki.

Patient consent

Written informed consent and the use of images from pa-
tients are not required for the publication.

Funding information

None.

Author contributions

SP: Data curation, writing original draft, review, and editing;
SC: Data curation, writing original draft; ST: Conceptualiza-
tion, data curation, supervision, writing original draft, review,
and editing. All authors have read and approved the final
manuscript.

Data availability

The authors declare that data supporting the findings of this

www.ogscience.org



Obstetrics & Gynecology Science

Supakorn Pitakkarnkul, et al. Inoperable endometrial cancer

study are available in the article.

References

. Creasman WT, Odicino F, Maisonneuve P, Quinn MA,
Beller U, Benedet JL, et al. Carcinoma of the corpus
uteri. FIGO 26th annual report on the results of treat-
ment in gynecological cancer. Int J Gynaecol Obstet
2006;95 Suppl 1:5105-43.

. Bogani G, Gostout BS, Dowdy SC, Multinu F, Casarin J,
Cliby WA, et al. Clinical utility of preoperative computed
tomography in patients with endometrial cancer. Int J
Gynecol Cancer 2017;27:1685-93.

.Dai S, Nahas S, Murphy JK, Lawrence J, May T, Fei-
genberg T. Impact and cost of preoperative computed
tomography imaging on the management of patients
diagnosed with high-grade endometrial cancer. Int J
Gynaecol Obstet 2019;145:219-24.

. Chao A, Chang TC, Ng KK, Hsueh S, Huang HJ, Chou
HH, et al. 18F-FDG PET in the management of endome-
trial cancer. Eur J Nucl Med Mol Imaging 2006;33:36-
44.

. Teng F, Zhang YF, Wang YM, Yu J, Lang X, Tian WY,
et al. Contrast-enhanced MRI in preoperative assess-
ment of myometrial and cervical invasion, and lymph
node metastasis: diagnostic value and error analysis
in endometrial carcinoma. Acta Obstet Gynecol Scand
2015,94:266-73.

. Bristow RE, Asrari F, Trimble EL, Montz FJ. Extended
surgical staging for uterine papillary serous carcinoma:
survival outcome of locoregional (stage I-lll) disease. Gy-
necol Oncol 2001;81:279-86.

. Chao CK, Grigsby PW, Perez CA, Mutch DG, Herzog T,
Camel HM. Medically inoperable stage | endometrial
carcinoma: a few dilemmas in radiotherapeutic manage-
ment. Int J Radiat Oncol Biol Phys 1996;34:27-31.

. Yoo S, Hegarty SE, Mishra MV, Patel N, Cantrell LA,
Showalter TN. Definitive radiation therapy for stage I-Il
endometrial cancer: an observational study of nonop-
erative management. Am J Clin Oncol 2017;40:582-9.

. Kemmerer E, Hernandez E, Ferriss JS, Valakh V, Miyamo-
to C, Li S, et al. Use of image-guided stereotactic body
radiation therapy in lieu of intracavitary brachytherapy
for the treatment of inoperable endometrial neoplasia.

www.ogscience.org

20.

Int J Radiat Oncol Biol Phys 2013;85:129-35.

. Gebhardt B, Gill B, Glaser S, Kim H, Houser C, Kelley J,

et al. Image-quided tandem and cylinder brachytherapy
as monotherapy for definitive treatment of inoperable
endometrial carcinoma. Gynecol Oncol 2017;147:302-8.

. Shenfield CB, Pearcey RG, Ghosh S, Dundas GS. The

management of inoperable stage | endometrial cancer
using intracavitary brachytherapy alone: a 20-year insti-
tutional review. Brachytherapy 2009;8:278-83.

. Kupelian PA, Eifel PJ, Tornos C, Burke TW, Delclos L,

Oswald MJ. Treatment of endometrial carcinoma with
radiation therapy alone. Int J Radiat Oncol Biol Phys
1993;27:817-24.

. Fishman DA, Roberts KB, Chambers JT, Kohorn El,

Schwartz PE, Chambers SK. Radiation therapy as exclu-
sive treatment for medically inoperable patients with
stage | and Il endometrioid carcinoma with endome-
trium. Gynecol Oncol 1996;61:189-96.

. Churn M, Jones B. Primary radiotherapy for carcinoma

of the endometrium using external beam radiotherapy
and single line source brachytherapy. Clin Oncol (R Coll
Radiol) 1999;11:255-62.

. Podzielinski I, Randall ME, Breheny PJ, Escobar PF, Cohn

DE, Quick AM, et al. Primary radiation therapy for medi-
cally inoperable patients with clinical stage | and Il endo-
metrial carcinoma. Gynecol Oncol 2012;124:36-41.

. Nguyen C, Souhami L, Roman TN, Clark BG. High-dose-

rate brachytherapy as the primary treatment of medical-
ly inoperable stage I-Il endometrial carcinoma. Gynecol
Oncol 1995;59:370-5.

. Knocke TH, Kucera H, Weidinger B, Holler W, Pétter R.

Primary treatment of endometrial carcinoma with high-
dose-rate brachytherapy: results of 12 years of experi-
ence with 280 patients. Int J Radiat Oncol Biol Phys
1997,37:359-65.

. Kucera H, Knocke TH, Kucera E, Potter R. Treatment of

endometrial carcinoma with high-dose-rate brachyther-
apy alone in medically inoperable stage | patients. Acta
Obstet Gynecol Scand 1998;77:1008-12.

. Nguyen TV, Petereit DG. High-dose-rate brachytherapy

for medically inoperable stage | endometrial cancer. Gy-
necol Oncol 1998;71:196-203.

Niazi TM, Souhami L, Portelance L, Bahoric B, Gilbert L,
Stanimir G. Long-term results of high-dose-rate brachy-
therapy in the primary treatment of medically inoperable

313



Obstetrics & Gynecology Science
Vol. 65, No. 4, 2022

stage I-Il endometrial carcinoma. Int J Radiat Oncol Biol
Phys 2005;63:1108-13.

21. Weitmann HD, Potter R, Waldhausl C, Nechvile E, Kirisits
C, Knocke TH. Pilot study in the treatment of endome-
trial carcinoma with 3D image-based high-dose-rate
brachytherapy using modified Heyman packing: clinical
experience and dose-volume histogram analysis. Int J
Radiat Oncol Biol Phys 2005;62:468-78.

22. Coon D, Beriwal S, Heron DE, Kelley JL, Edwards RP, Su-
kumvanich P, et al. High-dose-rate Rotte “Y" applicator
brachytherapy for definitive treatment of medically inop-
erable endometrial cancer: 10-year results. Int J Radiat
Oncol Biol Phys 2008;71:779-83.

23. Inciura A, Atkocius V, Juozaityte E, Vaitkiene D. Long-
term results of high-dose-rate brachytherapy and
external-beam radiotherapy in the primary treatment of
endometrial cancer. J Radiat Res 2010;51:675-81.

24. Wegner RE, Beriwal S, Heron DE, Richard SD, Kelly JL,
Edwards RP, et al. Definitive radiation therapy for endo-
metrial cancer in medically inoperable elderly patients.
Brachytherapy 2010;9:260-5.

25. Gill BS, Chapman BV, Hansen KJ, Sukumvanich P, Beri-
wal S. Primary radiotherapy for nonsurgically managed
stage | endometrial cancer: utilization and impact of
brachytherapy. Brachytherapy 2015;14:373-9.

26. Acharya S, Esthappan J, Badiyan S, DeWees TA, Tand-
erup K, Schwarz JK, et al. Medically inoperable endome-
trial cancer in patients with a high body mass index (BMI):
patterns of failure after 3-D image-based high dose rate
(HDR) brachytherapy. Radiother Oncol 2016;118:167-
72.

27. Draghini L, Maranzano E, Casale M, Trippa F, Anselmo
P Arcidiacono F, et al. Definitive three-dimensional high-
dose-rate brachytherapy for inoperable endometrial can-
cer. J Contemp Brachytherapy 2017;9:118-23.

28. Gannavarapu BS, Hrycushko B, lJia X, Albuguerque K.
Upfront radiotherapy with brachytherapy for medically
inoperable and unresectable patients with high-risk en-
dometrial cancer. Brachytherapy 2020;19:139-45.

29. Irie D, Okonogi N, Wakatsuki M, Kato S, Ohno T, Kara-
sawa K, et al. Carbon-ion radiotherapy for inoperable
endometrial carcinoma. J Radiat Res 2018;59:309-15.

30. Schwarz JK, Beriwal S, Esthappan J, Erickson B, Feltmate
C, Fyles A, et al. Consensus statement for brachytherapy
for the treatment of medically inoperable endometrial

314

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

cancer. Brachytherapy 2015;14:587-99.

Creasman WT, Morrow CP, Bundy BN, Homesley HD,
Graham JE, Heller PB. Surgical pathologic spread pat-
terns of endometrial cancer. A gynecologic oncology
group study. Cancer 1987;60(8 Suppl):2035-41.
Creasman WT, Kohler MF, Odicino F, Maisonneuve P,
Boyle P. Prognosis of papillary serous, clear cell, and
grade 3 stage | carcinoma of the endometrium. Gynecol
Oncol 2004;95:593-6.

Brinton LA, Felix AS, McMeekin DS, Creasman WT, Sher-
man ME, Mutch D, et al. Etiologic heterogeneity in en-
dometrial cancer: evidence from a gynecologic oncology
group trial. Gynecol Oncol 2013;129:277-84.

. Williams AT, Ganesan R. Role of the pathologist in as-

sessing response to treatment of ovarian and endome-
trial cancers. Histopathology 2020;76:93-101.

Davidson BA, Foote J, Clark LH, Broadwater G, Ehris-
man J, Gehrig P, et al. Tumor grade and chemotherapy
response in endometrioid endometrial cancer. Gynecol
Oncol Rep 2016;17:3-6.

Conway JL, Lukovic J, Ferguson SE, Zhang J, Xu W,
Dhani N, et al. Clinical outcomes of surgically unresect-
able endometrial cancers. Am J Clin Oncol 2019;42:777-
82.

Khouri OR, Frey MK, Musa F, Muggia F, Lee J, Boyd L,
et al. Neoadjuvant chemotherapy in patients with ad-
vanced endometrial cancer. Cancer Chemother Pharma-
col 2019;84:281-5.

Rajkumar S, Nath R, Lane G, Mehra G, Begum S, Sayas-
neh A. Advanced stage (lllIC/IV) endometrial cancer: role
of cytoreduction and determinants of survival. Eur J Ob-
stet Gynecol Reprod Biol 2019;234:26-31.

Vandenput I, Van Calster B, Capoen A, Leunen K, Ber-
teloot P, Neven P, et al. Neoadjuvant chemotherapy
followed by interval debulking surgery in patients with
serous endometrial cancer with transperitoneal spread
(stage IV): a new preferred treatment? Br J Cancer 2009;
101:244-9.

Mahdi H, Maurer KA, Nutter B, Rose PG. The impact of
percent reduction in CA-125 levels on prediction of the
extent of interval cytoreduction and outcome in patients
with advanced-stage cancer of Mullerian origin treated
with neoadjuvant chemotherapy. Int J Gynecol Cancer
2015;25:823-9.

Cancer Genome Atlas Research Network, Kandoth C,

www.ogscience.org



Obstetrics & Gynecology Science

Supakorn Pitakkarnkul, et al. Inoperable endometrial cancer

42.

43.

44,

45.

46.

47.

48.

49.

50.

5T.

Schultz N, Cherniack AD, Akbani R, Liu Y, et al. Integrat-
ed genomic characterization of endometrial carcinoma.
Nature 2013;497:67-73.

Thigpen JT, Brady MF, Alvarez RD, Adelson MD, Home-
sley HD, Manetta A, et al. Oral medroxyprogesterone
acetate in the treatment of advanced or recurrent endo-
metrial carcinoma: a dose-response study by the Gyne-
cologic Oncology Group. J Clin Oncol 1999;17:1736-44.
Nikolopoulos M, Godfrey MAL, Wuntakal R. Medically
unfit women with early-stage endometrial cancer treat-
ed with the levonorgestrel intrauterine system. Obstet
Gynecol Sci 2020;63:337-45.

Martin-Hirsch PP, Bryant A, Keep SL, Kitchener HC, Lil-
ford R. Adjuvant progestagens for endometrial cancer.
Cochrane Database Syst Rev 2011;(6):CD001040.
Bershtein LM, Danilova MA, Kovalevskii Alu, Gershfel'd
ED, Poroshina TE, Tsyrlina TE, et al. Criteria for evalu-
ating the effectiveness of aromatase inhibitors in the
neoadjuvant treatment of patients with endometrial car-
cinoma. Vopr Onkol 2009;55:314-8.

Thangavelu A, Hewitt MJ, Quinton ND, Duffy SR. Neo-
adjuvant treatment of endometrial cancer using anastro-
zole: a randomised pilot study. Gynecol Oncol 2013;131:
613-8.

Bershtein LM, Maksimov Sla, Danilova MA, Gershfel'd
ED, Boiarkina MP, Khadzhimba AS, et al. Effectiveness
of aromatase inhibitors in comparison with metformin
for neoadjuvant treatment in patients with endometrial
cancer. Vopr Onkol 2011;57:737-41.

Sobotkowski J, Zielinska M, Grzelak M, Pietraszek A.
Preoperative high-dose brachytherapy in cases of endo-
metrial carcinoma--preliminary assessment of outcomes
and safety. Med Wieku Rozwoj 2004;8(2 Pt 1):309-16.
Hoffstetter S, Brunaud C, Marchal C, Luporsi E, Guil-
lemin F, Leroux A, et al. Preoperative brachytherapy for
clinical stage | and Il endometrial carcinoma: results from
a series of 780 patients with a 10-year follow-up. Can-
cer Radiother 2004;8:178-87.

Shukla G, Beriwal S, Krivak TC, Kelley JL, Sukumvanich
P, Edwards RP, et al. Preoperative high dose rate brachy-
therapy for clinical stage Il endometrial carcinoma. J
Contemp Brachytherapy 2011;3:70-3.

Vargo JA, Boisen MM, Comerci JT, Kim H, Houser CJ,
Sukumvanich P, et al. Neoadjuvant radiotherapy with or
without chemotherapy followed by extrafascial hyster-

www.ogscience.org

52.

53.

54.

55.

56.

57.

58

59.

60.

ectomy for locally advanced endometrial cancer clinically
extending to the cervix or parametria. Gynecol Oncol
2014;135:190-5.

Boisen MM, Vargo JA, Beriwal S, Sukumvanich P, Ola-
waiye AB, Kelley JL, et al. Surgical outcomes of patients
undergoing extrafascial hysterectomy after neoadjuvant
radiotherapy with or without chemotherapy for locally
advanced endometrial cancer clinically extending to
the cervix or parametria. Int J Gynecol Cancer 2017;27:
1149-54.

Rose PG, Nerenstone S, Brady MF, Clarke-Pearson D,
Olt G, Rubin SC, et al. Secondary surgical cytoreduc-
tion for advanced ovarian carcinoma. N Engl J Med
2004;351:2489-97.

Vergote |, Tropé CG, Amant F, Kristensen GB, Ehlen T,
Johnson N, et al. Neoadjuvant chemotherapy or primary
surgery in stage lIC or IV ovarian cancer. N Engl J Med
2010;363:943-53.

Despierre E, Moerman P, Vergote |, Amant F. Is there a
role for neoadjuvant chemotherapy in the treatment of
stage IV serous endometrial carcinoma? Int J Gynecol
Cancer 2006;16 Suppl 1:273-7.

Takami M, Ohta Y, Nakayama Y, Fukai H, Matsumoto
H, Takimoto T, et al. A case of advanced clear cell carci-
noma of the endometrium that responded remarkably
to neoadjuvant chemotherapy of combination carbo-
platin plus weekly paclitaxel. Gan To Kagaku Ryoho
2007;34:457-60.

Eto T, Saito T, Shimokawa M, Hatae M, Takeshima N,
Kobayashi H, et al. Status of treatment for the overall
population of patients with stage IVb endometrial can-
cer, and evaluation of the role of preoperative chemo-
therapy: a retrospective multi-institutional study of 426
patients in Japan. Gynecol Oncol 2013;131:574-80.

. Wilkinson-Ryan 1, Frolova Al, Liu J, Massad LS, Thaker

PH, Powell MA, et al. Neoadjuvant chemotherapy versus
primary cytoreductive surgery for stage IV uterine serous
carcinoma. Int J Gynecol Cancer 2015;25:63-8.

de Lange NM, Ezendam NPM, Kwon JS, Vandenput |,
Mirchandani D, Amant F, et al. Neoadjuvant chemother-
apy followed by surgery for advanced-stage endometrial
cancer. Curr Oncol 2019;26:e226-32.

Bogani G, Ditto A, Maggiore ULR, Scaffa C, Mosca L,
Chiappa V, et al. Neoadjuvant chemotherapy followed
by interval debulking surgery for unresectable stage Vb

315



Obstetrics & Gynecology Science
Vol. 65, No. 4, 2022

61.

62.

63.

64.

65.

66.

316

serous endometrial cancer. Tumori 2019;105:92-7.
Chambers LM, Jia X, Rose PG, AlHilli M. Impact of treat-
ment modality on overall survival in women with ad-
vanced endometrial cancer: a national cancer database
analysis. Gynecol Oncol 2021;160:405-12.

Marabelle A, Le DT, Ascierto PA, Di Giacomo AM, De Je-
sus-Acosta A, Delord JP, et al. Efficacy of pembrolizumab
in patients with noncolorectal high microsatellite insta-
bility/mismatch repair-deficient cancer: results from the
phase I KEYNOTE-158 study. J Clin Oncol 2020;38:1-10.
Makker V, Taylor MH, Aghajanian C, Oaknin A, Mier J,
Cohn AL, et al. Lenvatinib plus pembrolizumab in pa-
tients with advanced endometrial cancer. J Clin Oncol
2020;38:2981-92.

Makker V, Colombo N, Casado Herrdez A, Santin A,
Colomba A, Miller D, et al. A multicenter, open-label,
randomized, phase 3 study to compare the efficacy and
safety of lenvatinib in combination with pembrolizumab
vs treatment of physician’s choice in patients with ad-
vanced endometrial cancer. Gynecol Oncol 2021;162
Suppl 1:54.

Marth C, Tarnawski R, Tyulyandina A, Pignata S, Gilbert L,
Kaen D, et al. Phase 3, randomized, open-label study of
pembrolizumab plus lenvatinib versus chemotherapy for
first-line treatment of advanced or recurrent endome-
trial cancer: ENGOT-en9/LEAP-001. Int J Gynecol Cancer
2022;32:93-100.

Randall ME, Filiaci V, McMeekin DS, von Gruenigen
V, Huang H, Yashar CM, et al. Phase Ill trial: adjuvant
pelvic radiation therapy versus vaginal brachytherapy
plus paclitaxel/carboplatin in high-intermediate and

67.

68.

69.

70.

71

72.

high-risk early stage endometrial cancer. J Clin Oncol
2019;37:1810-8.

Matei D, Filiaci V, Randall ME, Mutch D, Steinhoff MM,
DiSilvestro PA, et al. Adjuvant chemotherapy plus radia-
tion for locally advanced endometrial cancer. N Engl J
Med 2019;380:2317-26.

de Boer SM, Powell ME, Mileshkin L, Katsaros D, Bes-
sette P, Haie-Meder C, et al. Adjuvant chemoradiother-
apy versus radiotherapy alone in women with high-risk
endometrial cancer (PORTEC-3): patterns of recurrence
and post-hoc survival analysis of a randomised phase 3
trial. Lancet Oncol 2019;20:1273-85.

Kaneyasu Y, Okawa T, Yajima M, Saito R, Nakabayashi M,
Seshimo A, et al. Stage IVB uterine endometrial cancer
successfully salvaged by chemoradiotherapy and surgery.
Int J Clin Oncol 2003;8:60-4.

Horne Z, Vargo JA, Comerci JT, Beriwal S. Complete
pathologic response following neoadjuvant chemora-
diotherapy and high-dose-rate brachytherapy for locally
advanced endometrial carcinoma. Cureus 2015;7:e407.

. lheagwara UK, Vargo JA, Chen KS, Burton DR, Taylor SE,

Berger JL, et al. Neoadjuvant chemoradiation therapy
followed by extrafascial hysterectomy in locally advanced
type Il endometrial cancer clinically extending to cervix.
Pract Radiat Oncol 2019;9:248-56.

Boothe D, Orton A, Odei B, Stoddard G, Suneja G,
Poppe MM, et al. Chemoradiation versus chemotherapy
or radiation alone in stage Il endometrial cancer: pat-
terns of care and impact on overall survival. Gynecol
Oncol 2016;141:421-7.

www.ogscience.org



