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Abstract

Background and Summary: The management of endome-
trial cancer, in an ever-older population with considerable
comorbidity, remains a challenge for gynecological and ra-
diation oncologists. Key Message: The present paper re-
views literature data on treatment options for endometrial
cancer patients unfit for surgery. ©2020S. Karger AG, Basel

Introduction

Endometrial cancer (EC) is the most common gyneco-
logical cancer in industrialized countries and second, after
cervical cancer, in the developing world [1]. Most cases are
in an apparent early stage at presentation, and laparoscop-
ic total hysterectomy, bilateral salpingo-oophorectomy,
and lymph node assessment represent the gold standard
treatment in this clinical setting. Robotic surgery could be

auseful alternative option to laparoscopy in severely obese
women with EC [2]. Pelvic and para-aortic lymphadenec-
tomy is useful for staging and prognosis definition, but its
therapeutic function is still debated [3-6]. Both the study
of Benedetti Panici et al. [3] and the ASTEC trial [7] failed
to detect an improvement in disease-free survival or over-
all survival for women with early-stage EC treated with
pelvic lymphadenectomy compared to those who were
not. Anyway, patients included in these studies presented
alow risk of presenting lymph node involvement to dem-
onstrate a positive effect of the lymphadenectomy on the
clinical outcome [4, 5]. Conversely, the retrospective co-
hort study SEPAL [6] reported that in intermediate- and
high-risk EC patients, disease-specific survival rates were
higher in women who underwent pelvic plus para-aortic
lymphadenectomy than in those treated with pelvic
lymphadenectomy alone. These results were not con-
firmed for low-risk EC.

Large series suggest that sentinel lymph node mapping
increases the identification of macro-metastases, micro-
metastases, and isolated tumor cells and does not impair
oncologic outcomes compared with standard lymphad-
enectomy both in patients with limited myometrial inva-
sion and in those with deeply invasive endometrioid EC
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[8-10]. Sentinel lymph node mapping reduces operative
times and improves peri-operative surgical outcomes of
robotic-assisted EC staging without worsening the mor-
bidity of hysterectomy alone [11]. An Italian multicentric
and retrospective study [12], which reviewed 1,606 EC
(stages I to IV) patients, reported that 209 (13%) subjects
recurred, the majority within 24 months, in the vagina
(16.7%), in the pelvis (32.1%), and distant locations
(51.2%) [12].

Patients not fit for laparoscopic or robotic surgery may
undergo vaginal hysterectomy with or without bilateral
salpingo-oophorectomy also with locoregional anesthe-
sia [13]. However, an ever-aging population with consid-
erable comorbidities implicates that 4-9% of EC cases are
unfit for surgery also by vaginal route [14, 15]. It must be
taken into consideration that obesity and diabetes are risk
factors for EC and they are often related to other comor-
bidities (i.e., cardiovascular disease) that, as well as age,
may contraindicate an upfront surgery. In the case of
medically inoperable EC or in women who refuse the sur-
gical approach, hormonotherapy (HT), radiation therapy
(RT), and seldom chemotherapy (CT) may be an option,
with a curative or palliative aim.

All patients’ cases evaluated unfit for surgery should be
discussed by a multidisciplinary team since the same con-
cerns could also limit the feasibility of the radical brachy-
therapy (BT) approach [16]. No randomized studies on
the comparison between RT, HT, and palliative CT have
been conducted.

In March 2020, we conducted a comprehensive litera-
ture search to focus the current knowledge about the
management of inoperable EC, and, especially, the poten-
tial role of particle RT.

Role of HT

Since the endocrine sex hormone correlation with the
majority of ECs, specific drugs that target estrogen recep-
tor and progesterone receptors (PR) or that inhibit estro-
gen synthesis have been considered and implemented for
ECs of low-grade endometrioid histology [17-19]. In-
stead, there is little evidence that HT in any schedule
(alone or in combination) improves the overall survival
of women with advanced ECs [20]. HT offers a bearable
and partially effective treatment for recurrent ECs, and
this is the reason why an accurate patient selection is es-
sential to have chances to succeed [21]. The main HT's for
EC are represented by progestins because of their anti-
proliferative effects on EC cell growth. In their review,
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Ehrlich et al. [22] reported a greater clinical response rate
to PR-positive cancers (72%) compared to PR-negative
ones (12%), which suggested that this treatment could be
an option for selected early and PR-positive ECs [22]. Le-
vonorgestrel-releasing intrauterine device (LNG-IUD)
has a profound suppressive effect on atypical endome-
trial growth and represents a well-tolerated and safe op-
tion for patients who are not eligible for surgery [23]. Ret-
rospective analyses and small case series reported clinical
and pathological response rates between 60 and 80% [23],
but the relapse rate is quite high and LNG-IUD does not
represent a curative option.

Tamoxifen, an anti-estrogen drug administered in the
treatment and prevention of breast tumors, is known as a
risk factor for EC. Paradoxically, tamoxifen has also been
used in the management of metastatic ECs [24]. Gonad-
otropin-releasing hormone (GnRH) agonists are agents
able to reduce estrogen levels in premenopausal women
by the inhibition of pituitary and gonadal function. More-
over, a high percentage of EC cells possess receptors for
GnRH, including high-grade cancers. One study involv-
ing the treatment of EC with a GnRH agonist observed an
objective response rate of 28% [25], whereas another trial
failed to reveal any meaningful activity [26]. Further stud-
ies on these agents should be performed before conclud-
ing their real usefulness in this clinical setting [27]. Even
in postmenopausal women, estrogens are still produced
in peripheral fat tissues. Aromatase inhibitors, by block-
ing the conversion of androgens in estrogens, can lower
circulating estrogen levels. Bellone et al. [28] reported a
58-year-old woman with recurrent EC resistant to CT but
successfully treated with anastrozole. Effectiveness of an-
astrozole was described also in a phase II GOG study in
which HT achieved a partial response in 2 (8.7%) and a
short-term stable disease in 2 (8.7%) of 23 patients with
advanced, recurrent, or persistent EC [29]. In a multi-
center phase II Canadian trial, letrozole achieved a 9.4%
objective response rate and a 39.3% stable disease rate in
a similar subset of 28 patients [30].

Aromatase inhibitors have significant limitations,
such as toxicities and drug resistance. The development
of a new generation of inhibitors with greater specificity
and fewer side effects is strongly warranted for the man-
agement of EC [31]. The combination of aromatase in-
hibitors with mammalian target of rapamycin (m-TOR)
inhibitors (such as everolimus), and of aromatase inhibi-
tors with m-TOR inhibitors and metformin could offer
promising perspectives of clinical research [32-34]. The
employment of the cyclin-dependent kinase 4/6 inhibitor
palbociclib in EC is still investigational [35].
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Role of CT

Current international guidelines suggested adjuvant
CT for poor-prognosis groups, including patients with
stage IIIB or stage IIIC disease of any histology and pa-
tients with stage IA (with myometrial invasion), IB, II, or
ITITA serous or clear cell carcinoma [36]. Multiple CTs
show some efficacy in advanced EC, the most commonly
investigated are platinum, anthracyclines, and taxanes
(alone or in combination) [37]. The effectiveness and tol-
erability of carboplatin/paclitaxel regimen (as reported in
GOG 209 [27] trial along with the results of several non-
randomized phase II trials [38]) make this doublet the
favorite front-line CT.

Since the results regarding second-line CT are histori-
cally poor, there are few randomized studies in this clini-
cal scenario, mainly data about second-line CT derived
from nonrandomized phase II studies in which CT was
administered in a metastatic setting. Paclitaxel resulted
advantageous, with response rates consistently >20%, al-
though these data are antecedent to the employment of
paclitaxel as a part of first-line treatment [39-41].

However, weekly paclitaxel has shown meaningful ac-
tivity in metastatic or recurrent EC previously treated
with both a platinum agent and paclitaxel [42].

Other drugs (oxaliplatin, topotecan, liposomal doxo-
rubicin, etoposide, cyclophosphamide, pemetrexed, gem-
citabine, and ifosfamide) have been evaluated, but they
achieve poor response rates [43-51].

In consideration of the few therapeutic options avail-
able for advanced and recurrent EC, a new therapeutic
strategy appears to be offered by immunotherapy. Con-
sidering the genomic, transcriptomic, and proteomic fea-
tures, the Cancer Genome Atlas Research Network
(TCGA) [52] has proposed a new classification of EC in
four subgroups:

— polymerase epsilon (POLE)-ultra-mutated,

— microsatellite instability-hyper-mutated (MSI-H),
— copy-number-high serous-like,

— copy-number-low microsatellite stable [53].

The potential role of the checkpoint inhibitor finds its
rationale in the high mutation rate of POLE-ultra-mutat-
ed and MSI-H [54]. Anyway, further studies should con-
sider the dominant immunosuppressive pathway for each
subtype of EC, to better identify biomarkers of response.

Dostarlimab and pembrolizumab (PD-1 inhibitors)
achieved a response rate from 49 to 57% in MSI-H or de-
ficient mismatch repair (AIMMR) advanced EC, respec-
tively. The response rate for PD-L1 inhibitors was from
27 to 43%, respectively [55].
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FDA grants hasted the approval to pembrolizumab for
tissue or site agnostic use in the treatment of patients with
unresectable or metastatic solid tumors, including EC, as-
sociated with MSI-H or dMMR disease [17].

The Atezolizumab Trial in Endometrial Cancer (At-
TEnd) is an ongoing phase IIT double-blind randomized
placebo-controlled trial of the PD-L1 inhibitor atezoli-
zumab in combination with paclitaxel and carboplatin in
women with advanced recurrent/endometrial cancer
(EUDRACT No. 2018-001072-37) [56].

A single-arm trial of 108 patients with previously treat-
ed advanced EC showed that the combination of pembro-
lizumab plus lenvatinib achieved an objective response
rate at 24 weeks of 38.0% in the entire cohort, of 63.6% in
patients with MSI-H tumors, and of 36.2% in patients
with microsatellite-stable tumors [57]. On September 17,
2019, the FDA has hastened approval to pembrolizumab
plus lenvatinib for advanced EC that is not MSI-H or
dMMR and has a disease progression following prior sys-
temic therapy but is unfit for surgery or RT with curative
intent [58].

Future strategies should explore different clinical set-
tings and combinations of CT and RT with checkpoint
inhibitors to boost immune response and improve pa-
tient outcomes.

Role of RT

In patients not suitable for surgery, RT with a combi-
nation of external RT and BT or BT alone with radical aim
should be recommended. In the consensus statement
from the American Brachytherapy Society, authors de-
scribe a 5-year disease-free survival ranging from 72 to
95% and a local control (LC) rate ranging from 71 to 93%
[16]. Historically, low dose rate BT, 2D planning, and a
point/line-based treatment planning (i.e., Madison point,
point My, point S, and A-line) were used [14, 59-62].
However, points and line planning did not always give
adequate coverage of the tumor and they were related to
an increased risk of normal tissue complication due to
unnecessarily high doses to organs at risk. Recently, the
advancement of 3D image-based high dose rate (HDR)
BT has shown excellent results in terms of LC and toxic-
ity [63, 64]. Overall, BT alone is recommended for grade
1 or 2 endometrioid-type EC, myometrial invasion <50%,
low-volume of the disease (<2 cm), and available MRI lo-
cal staging [16].

A combination of RT and BT is suggested for patients
with high-grade disease, deep myometrial invasion, large
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volume tumor (>2 cm), and unavailable MRI staging but
a CT-only staging [16, 60].

In the case of definitive BT, clinical evaluation, often
under anesthesia, allows defining the type of needed ap-
plicators that could not prescind to individual patient
anatomy and uterine length. Generally, the dual tandem
Y applicator can improve lateral coverage and the triple
tandem the lateral and anteroposterior coverage. How-
ever, patient compliance could be inadequate to use the
aforementioned BT applicators that are associated with
protracted immobilization and long-time anesthesia. It
must be kept in mind that also the modified Hyman pack-
ing (another suggested BT applicator) requires the inser-
tion of 5 to 18 capsules, as well as prolonged immobiliza-
tion and protracted anesthesia. Therefore, single tandem
+ vaginal cylinder applicator is mostly used, more com-
fortable, and better tolerated in elderly and medically in-
operable patients [60].

There are different BT schedules reported in the litera-
ture [16, 65]: when BT is delivered as a boost, the RT
should be delivered to the pelvis (up to a total dose of 45—
50.4 Gy in 25-28 fractions) [16] and the suggested BT dose
fractions range from 5.2 Gy for 4 fractions to 8.5 Gy for 2
fractions sequentially [65] even if other several options are
described. Weitmann et al. [66] described 4-year LC of
100% and 5-year cancer-specific survival of 100% in 13
women with stage I-II inoperable EC who underwent
HDR-BT alone. Promising and comparable results have
also been reported in a series of patients with stage I-III
disease treated with RT and sequential HDR-BT. In the
most recent available data regarding an RT + 3D HDR-BT
approach, the LC ranged from 91% at 2 years [67], 93% at
3 years [14], and 69% at 6 years [68] to 80% at 12 years
[69]. An emerging alternative RT to the BT procedure for
inoperable EC is stereotactic body RT (SBRT). Thanks to
the better collimation of the RT beams, SBRT allows de-
livering a high dose to the target even if it could not repro-
duce the rapid fall-off of the dose guaranteed by a BT treat-
ment. In the study by Kemmerer et al. [70], SBRT resulted
effective and safe for early-stage patients with encourag-
ing low toxicity rates. Jones et al. [71] carried out a dosi-
metric comparison study between SBRT and intracavitary
HDR-BT for management of stage I-II inoperable EC
demonstrating an adequate target coverage. However,
even if the planned dose met the suggested dose con-
straints, these authors described a difference in the total
dose received from surrounding healthy organs (in par-
ticular sigmoid bowel, bowel, and femoral heads) in the
SBRT plans. An important physical problem that should
not be underestimated in the case of RT for inoperable EC
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is the uterine organ motion due both to the response of
treatment and filling state of the surrounding pelvic or-
gans. In Jones’s analysis [71], however, reproducibility of
the volumes and planned dosimetry was demonstrated in
the daily imaging controls of SBRT treatment.

To get around the low-dose bath of RT and to obtain
a higher target coverage, hadrontherapy appears as a
promising RT modality and an emerging choice in gyne-
cological oncology [72, 73]. Heavy particles, in particu-
lar, protons and carbon ions, used in hadrontherapy are
characterized by dosimetric features that make them
more and more interesting. Carbon ions are character-
ized by a high spatial selectivity which guarantees a high
concentration of the dose to the target volume of RT, low
dose in the opening beam door, and a rapid fall-off of the
dose beyond the Bragg’s peak. Consequently, carbon ion
radiotherapy (CIRT) allows delivering a high dose to the
target and sparing healthy tissues more than photons.
Radiobiologically, carbon ions are characterized by their
higher relative biological effectiveness (RBE) compared
to photons, act independently from the oxygen effect or
from the phase of the cell cycle, and can create clustered
and difficult-to-repair DNA damage resulting in an in-
creased probability of cell killing and better effect on ra-
dioresistant tumor tissues [74-76]. To the best of our
knowledge, there is only one report regarding CIRT for
inoperable EC. This is a Japanese experience aimed to
evaluate the toxicity and efficacy of CIRT in the manage-
ment of this subset of women thorough a pooled analysis
of data from two clinical trials. All patients were judged
inoperable for comorbidity, age, or refusal of surgery.
CIRT was delivered to the tumor up to a total dose of
62.4-74.4 Gy (RBE) in 20 fractions and the authors es-
tablished 60 Gy (RBE) as a limit dose to the intestine. To
overcome intrafraction uterine motion, vaginal packing
was used daily. Control of the bladder volume was pro-
vided by controlled retrograde filling via the transure-
thral catheter, and premedication with laxatives was rec-
ommended to patients to remedy differences in bowel
organ filling. LC at 5 years was 86% and it was accompa-
nied by 5-year overall survival and 5-year progression-
free survival of 68 and 64%, respectively, without acute
or late toxicity of grade 23 [77].

Conclusions

In 2019, 61,880 new cases and 12,160 deaths for EC
were reported worldwide [1]. Although mini-invasive
total hysterectomy, bilateral salpingo-oophorectomy,
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and lymph node assessment are the cornerstones of
treatment of EC, surgery may be sometimes unfeasible
for elderly women who suffer from multiple comorbid-
itiesand are at high risk of surgical complications. More-
over, EC is a very heterogeneous disease. Reasonably,
HT could be used in patients with positive estrogen re-
ceptor and/or PR. CT plays a role in advanced disease,
especially with a palliative aim. Irradiation alone could
be a safe and effective approach in case of an inoperable
disease. Image-guided BT offers good results in terms of
LC and toxicity. CIRT is a promising alternative to con-
ventional RT in these clinical settings. A strong collabo-
ration between oncologic gynecologists and radiation
oncologists (specialized in BT and hadrontherapy) is
warranted for the management of these difficult-to-cure
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