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Abstract

Purpose: This systematic review focused on rare histological types of corpus uteri malignancy, including uterine
carcinosarcoma (UCS), uterine clear cell carcinoma (UCCC), and uterine papillary serous carcinoma (UPSC), and it
is proposed to assist with clinical decision-making. Adjuvant treatment decisions must be made based on available
evidences. We mainly investigated the role of vaginal interventional radiotherapy (VIRt) in UCS, UCCC, and UPSC
managements.

Material and methods: A systematic research using PubMed and Cochrane library was conducted to identify
full articles evaluating the efficacy of VIRt in early-stage UPSC, UCCC, and UCS. A search in ClinicalTrials.gov was
performed in order to detect ongoing or recently completed trials as well as in PROSPERO for ongoing or recently
completed systematic reviews. Survival outcomes and toxicity rates were obtained.

Results: All studies were retrospective. For UCS, the number of evaluated patients was 432. The 2- to 5-year aver-
age local control (LC) was 91% (range, 74.2-96%), disease-free survival (DFS) 88% (range, 82-94%), overall survival (OS)
79% (range, 53.8-84.3%), the average 5-year cancer-specific survival (CSS) was 70% (range, 70-94%), and G3-G4 toxicity
was 0%. For UCCC, the number of investigated patients was 335 (UCCC - 124, mixed - 211), with an average 5-year LC
of 100%, DFS of 83% (range, 82-90%), OS of 93% (range, 83-100%), and G3-G4 toxicity of 0%. For UPSC, the number of
examined patients was 1,092 (UPSC - 866, mixed - 226). The average 5-year LC was 97% (range, 87.1-100%), DFS 84 %
(range, 74.7-95.6%), OS 93% (range, 71.9-100%), CSS 89% (range, 78.9-94%), and G3-G4 toxicity was 0%.

Conclusions: These data suggest that in adequately selected early-stage UPSC and UCCC patients, VIRt alone
may be suitable in women who underwent surgical staging and received adjuvant chemotherapy. In early-stage UCS,
a multidisciplinary therapeutic approach has to be planned, considering high-rate of pelvic and distant relapses.
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Purpose

Worldwide, cancer of corpus uteri is the sixth most
commonly diagnosed malignancy in women (4.4% of the
total cases of cancer) [1]. Uterine carcinosarcoma (UCS),
uterine clear cell carcinoma (UCCC), and uterine papil-
lary serous carcinoma (UPSC) are uncommon histological
sub-types, and constitute less than 15% of all endometrial
cancers [2-5]. These histologies represent an aggressive
disease, characterized by local relapse and rapid meta-
static dissemination, leading to a poor prognosis [2-5].
The distribution is predominant in older non-obese wom-
en and primarily affects African-American women [2-5].

Due to their rarity, prospective randomized stud-
ies have been hampered and thus, there is a lack of ro-
bust recommendations to support the optimal adjuvant
treatment strategy in such patients. In this scenario, we
conducted a systematic review to define the role of adju-
vant vaginal interventional radiotherapy (VIRt) in UCS,
UCCC, and UPSC managements. Also, the aim of this re-
view was to propose it as a useful clinical tool for further
expert consensus.

Material and methods

A systematic research using PubMed and Cochrane
library was performed to identify relevant articles eval-
uating the efficacy of VIRt in patients with early-stage
UCS, UCCC, and UPSC, published from January 1990 to
July 2020. A search in ClinicalTrials.gov and PROSPERO
was conducted to detect ongoing and recently complet-
ed trials and systematic reviews, respectively. The fol-
lowing medical subject headings (MeSH) and keywords
were used: “endometrial neoplasms”, “brachytherapy”,

vou

“endovaginal radiotherapy”, “uterine clear cell carcino-
ma”, “uterine carcinosarcoma”, and “uterine papillary
serous carcinoma”. The search was restricted to English
language publications, including humans. Studies were
eligible if patients had a proven early-stage UCS, UCCC,
and UPSC treated with adjuvant VIRt. Review articles,
conference papers, case reports, commentaries, letters,
and book chapters were not included. Reference lists of
previously published reviews were explored. Four inde-
pendent investigators with > 5 years of experience on en-
dometrial cancer screened citations in titles and abstracts
in order to identify appropriate papers. Eligible citations
were retrieved for full-text reviews. Any disagreement
was resolved by a consensus. When two articles appeared
to report results with overlapping data, only the data
representing the most recent publication were included
in the review. The following parameters were obtained
from all included studies: first author’s surname, publica-
tion year, sample size, median age, treatment, and clinical
outcomes, such as disease-free survival (DFS), local con-
trol (LC), overall survival (OS), cancer-specific survival
(CSS), and toxicity rates.

Results

We organized the results by a histological sub-type.
The following key areas were covered: 1) uterine carcino-

sarcoma (UCS), 2) uterine clear cell carcinoma (UCCC),
3) uterine papillary serous carcinoma (UPSC). In total,
there were no prospective studies. Based on selection cri-
teria, only data from the VIRt treatment arms were ex-
tracted and considered for the analysis.

Uterine carcinosarcoma (UCS)

Literature search resulted in 511 articles. After exclu-
sion by title and abstract, and after exclusion of conference
papers, case reports, commentaries, letters, book chap-
ters, reviews, and non-English language publications,
30 papers were assessed via full text for eligibility. Of
these, 26 articles were excluded due to insufficient data,
leaving 4 studies assessing the clinical efficacy of VIRt
in DFS (Figure 1). All studies were retrospective [6-9].
Our review identified 432 patients with an average age of
67 years (range, 27-96 years) and a median follow-up of
35 months (range, 24-48 months). All patients underwent
total abdominal hysterectomy and bilateral salpingo-
oophorectomy (TAH/BSO). Pelvic lymph nodes dissec-
tion was performed in 79% to 97% cases, while para-aor-
tic lymphadenectomy in 53% to 68% cases. Peritoneal
cytology was performed in most patients (94-98%), and
omental sampling in 42% to 78% cases. The presence of
positive lymphovascular invasion was reported in 191 pa-
tients out of 412 patients analyzed. Adjuvant chemother-
apy was administered in 55% to 74% of patients, with
intervals of at least one week between chemotherapy
and VIRt. Chemotherapy consisted of platinum/taxane
doublets. Adjuvant exclusive VIRt was delivered to the
proximal two-thirds of the vagina and prescribed at an
average dose of 21 Gy (range, 21-30 Gy) in 3-5 fractions,
at a depth of 0.5 cm or at vaginal surface of the upper
half of vagina. Studies including VIRt plus chemotherapy
as a treatment, reported a vaginal cuff and pelvic relapse
rate that ranged from 0% to 9% and from 12% to 45%,
respectively. The 2- to 5-year average LC was 91% (range,
74.2-96%), DFS 88% (range, 82-94%), and OS 79% (range,
53.8-84.3%). The average 5-year CSS was 70% (range,
70-94%) and G3-G4 toxicity was 0% (Table 1). In case of
adjuvant treatment based on external beam radiotherapy
plus VIRt and chemotherapy, both vaginal and pelvic re-
lapse rate were 0-1%. Moreover, the distant relapse rate
ranged from 6% to 87% of patients (Table 2). Stage IB-II
were associated with poor outcomes, including presence
of lymphovascular invasion, age > 65 years, and cervical
involvement. Concurrent chemo-radiotherapy and VIRt
(alone or boost) were associated with higher DSS and
freedom from vaginal recurrence, respectively [6, 8, 9].
UCS showed worse outcomes when compared to UPSC,
but these differences were not statistically significant in
patients treated with chemotherapy plus VIRt [6, 7].

Uterine clear cell carcinoma (UCCC)

The literature search resulted in 507 articles. After
the initial screening of titles and abstracts, 24 papers
were identified. Of these, 18 articles were excluded due
to insufficient data, leaving 6 studies assessing the clin-
ical efficacy of VIRt in DFS (Figure 2). All studies were
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Fig. 1. PRISMA flow-chart for uterine carcinosarcoma (UCS)

retrospective [10-15]. In total, 335 patients (UCCC - 124,
mixed - 211), with an average age of 65 years (range,
62-67 years) and a median follow-up of 35 months (range,
24-61 months) were enrolled. All but one paper [15] re-
ported TAH/BSO, pelvic and para-aortic lymph nodes
dissection, peritoneal cytology, omental sampling, and
the presence of positive lymphovascular invasion. In
those studies including not unique and specific histol-
ogy, data concerning UCCC, UPSC, and mixed histolo-
gies were not separately considered. In 112 patients with
mixed or pure UCCC endometrial carcinoma, pelvic and
para-aortic lymph nodes dissection was reported in 81%
and 62%, respectively [15]. Adjuvant chemotherapy was
administered in 34% to 100% of patients, with intervals of
at least one week between chemotherapy and VIRt. Che-
motherapy consisted of platinum/taxane doublets. Adju-
vant VIRt was prescribed typically to the proximal two-
thirds of the vagina at an average dose of 21 Gy (range,
21-31.5 Gy) in 3-6 fractions, at a depth of 0.5 cm or at vag-
inal surface of the upper half of vagina. When specifically
reported for UCCC histology, the 2- to 5-year average LC
was 100%, DFS 83% (range, 82-90%), and OS 93% (range,
83-100%),with G3-G4 toxicity of 0% (Table 2) [12, 13].

In the study by Armbruster et al., in 112 patients with
early-stage UCCC, the median OS was longer in patients
who received adjuvant treatment compared to those who
did not receive adjuvant therapy, but this difference was
not statistically significant [15]. On multivariate analysis,
age = 70, positive lymphovascular invasion [15] stage
IB-IC [12, 14], and UCCC vs. mixed histology were asso-
ciated with poorer outcomes. Better outcomes were as-
sociated with adjuvant therapy, i.e. chemotherapy plus
radiotherapy and/or VIRt [11, 15]. In selected UCCC
and UPSC stage I patients (with pelvic and aortic lymph
nodes staging, omental sampling, and peritoneal wash-

ing), exclusive VIRt (with or without chemotherapy) can
be an option, in particular in stage IA patients (without
myometrial invasion) [10, 12, 14].

Uterine papillary serous carcinoma (UPSC)

Literature search details of the VIRt role in UPSC
were described in our previous systematic review [16].
Here, we presented a brief overview of the main data
(Figure 3). A total of 12 retrospective studies were finally
analyzed on the basis of their relevance to the scope of
this review [6, 10-14, 17-22]. Our review identified 1,092
patients (UPSC - 866, mixed - 226), with an average age
of 67 years (range, 27-96 years), 924 with FIGO stage I
disease (when specifically described 608 patients with
stage IA and 46 with stage IB), and 66 patients with FIGO
stage IC-II, with a median follow-up of 36 months (range,
21-62 months). All patients received TAH/BSO. Pelvic
lymph nodes dissection was performed in most cases
(79-100%), and para-aortic lymphadenectomy was report-
ed in 23% to 100% of cases. Peritoneal cytology ranged
from 79% to 100%, and omental sampling ranged from
38% to 100%. The presence of positive lymphovascular in-
vasion was reported in a median of 26% of patients (range,
4.7-70%). Adjuvant chemotherapy was administered in
34% to 100% of patients, with intervals of at least one week
between chemotherapy and VIRt, mainly consisted of
platinum/taxane doublets. Adjuvant VIRt consisted of an
average dose of 21 Gy (range, 12-37.5 Gy) in 3 fractions
prescribed at a depth of 0.5-0.7 cm or at vaginal surface.
Details of clinical outcomes are listed in Tables 1 and 2.

In patients treated with VIRt plus chemotherapy, the
studies reported a median rate of vaginal cuff, pelvic, and
distance relapse of 3%, 4%, and 8%, respectively.

The average 5-year LC was 97% (range, 87.1-100%),
DFS 84% (range, 74.7-95.6%), OS 93% (range, 71.9-100%),
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Fig. 3. PRISMA flow-chart for uterine papillary serous carcinoma (UPSC)

and CSS 89% (range, 78.9-94%). There was no evidence of
severe toxicity. In a large series of 404 stage IA patients
(UPSC - 266, UCCC - 26, mixed - 112) better outcomes
(5-year DFS 85%, LC 100%, OS 90%) were associated with
chemotherapy plus radiotherapy and VIRt [11]. On the
contrary, 2 studies showed similar results when chemo-
therapy plus VIRt was compared to chemotherapy plus
radiotherapy and VIRt. The authors concluded that VIRt
alone seemed to be as effective as radiotherapy in ear-
ly-stage UPSC treated with surgery and adjuvant chemo-

Journal of Contemporary Brachytherapy (2021/volume 13/

therapy, because no significant clinical benefit of adding
pelvic radiotherapy was recorded [10, 18].

Four studies reported a comparison between VIRt
plus chemotherapy and exclusive VIRt, and all of them
showed very low vaginal recurrence rate with 2-5-year
LC ranged between 93% to 100% and 2-5-year OS from
83% to 100%, with not statistical impact of chemotherapy
in surgically staged patients [12,13,17, 22]. Another study
confirmed a local control in 96% of cases with exclusive
adjuvant VIRt, and a risk of recurrence (13%) increased
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according to the stage [14]. Finally, three studies showed
a median rate of vaginal cuff, pelvic, and distance relapse
of 0%, 4%, and 9% in 117 UPSC and 12 mixed early-stage
patients treated with VIRt and chemotherapy [19-21].

In these studies, when multivariate analysis was per-
formed, myometrial invasion, lymphovascular invasion,
and stage IB-IC/II were risk factors for poor DFS and/or
OS, while chemotherapy had no impact on outcomes;
however, in another large series of patients, both adju-
vant VIRt and chemotherapy were associated with better
local control and DFS [11-14, 17, 22]. Lymphadenectomy
was associated with longer progression-free survival
(PFS) [22].

Discussion

Radical surgery with total hysterectomy and bilateral
salpingo-oophorectomy is the current standard treatment
for non-metastatic UCS, UCCC, and UPSC [5, 23, 24].
The role of complete staging with systemic lymphadenec-
tomy and omentectomy should be considered in ear-
ly-stage diseases due to its improvement in survival and
a decrease of overall recurrence rate, especially in UPSC
[25-28].

Owing to the rarity of these tumors, there is no es-
tablished consensus regarding adjuvant therapy. All sug-
gestions for post-operative treatment are based on ret-
rospective studies, limited by small simple size and/or
heterogeneity of patients’ characteristics, especially due
to the infrequent subset of these histologies.

Uterine carcinosarcoma (UCS)

Chemotherapy seems to improve OS and DFS in pa-
tients affected by advanced-stage UCS, but its role in ear-
ly-stage is unclear [29-32]. A recent study evaluated the
role of chemotherapy, radiotherapy, and a combination
of both after surgery in 3,447 women with stage I UCS.
The 5-year OS for no treatment was 51.9% compared
to 67.6% for chemotherapy, 57.9% for radiotherapy,
and 73.9% for chemotherapy plus radiotherapy. Adju-
vant chemotherapy (95% CI: 0.52-0.79%, p < 0.001) and
chemotherapy plus radiotherapy (95% CI: 0.42-0.64%,
p < 0.001) were predictors for improved survival [33].
The efficacy of adjuvant radiotherapy in terms of LC and
OS in patients with UCS has been reported in several
retrospective studies [34-36]. However, the same results
were not found in two prospective clinical trials [37, 38].
The phase III trial conducted by Gynecologic Oncology
Group (GOG-150) enrolled 232 patients with stages I-IV
primary UCS of the uterus or cervix. They were random-
ized to receive whole abdominal irradiation or chemo-
therapy (cisplatin/ifosfamide/mesna). The authors did
not find a significant difference in relapse rate or OS be-
tween the two regimens, maybe due to relatively small
sample size. This study has some limitations: whole ab-
dominal radiation therapy is now rarely used, and the
technique and dose prescribed are now considered ob-
solete. Moreover, carboplatin/ paclitaxel is now the most
commonly chosen first-line adjuvant chemotherapy reg-
imen for UCS [37].

The European Organization for Research and Treat-
ment of Cancer (EORTC) conducted a phase III trial with
patients affected by stage I-II uterine sarcoma (including
leiomyosarcoma, carcinosarcoma, and endometrial stro-
mal sarcoma). Women were randomized to receive no
therapy or pelvic radiotherapy as adjuvant treatment. No
statistically significant differences were found in median
PFS and OS between the two arms. However, patients af-
fected by UCS and treated with radiotherapy had a bet-
ter LC compared to those who did not receive adjuvant
treatment. It should be noted that these histological sub-
types, which used to be grouped as uterine sarcomas, are
no longer grouped together [38].

In a series of 118 UCS early-stage patients, an advan-
tage in LC has been demonstrated in patients treated with
combined radiation therapy (external beam plus VIRt)
and chemotherapy [9]. In contrast, in a study by Gunther
et al., external beam radiotherapy was associated with
better loco-regional control and time to distant metastat-
ic spread without significant impact to OS compared to
VIRt alone [8].

In a retrospective study of patients affected by stage
I-II UCS, external beam radiotherapy and VIRt were com-
pared in terms of effectiveness. VIRt alone did not have
worse OS and DFS compared to external beam radiother-
apy. The authors suggested VIRt as an alternative to pel-
vic radiotherapy in patients adequately surgically staged
and undergone adjuvant chemotherapy [39]. Moreover, in
SEER retrospective analysis, the use of VIRt alone showed
a substantial increase over time, from 4.5% during 1988-
1999 to 12.5% during 2005-2010. In other studies, the “cuff
and chemo” approach had the largest survival benefit in
women with node-negative UCS [6, 40].

In conclusion, currently, there is a lack of consensus
on the optimal therapeutic strategy in early-stage UCS
[6]. Moreover, there is no clinical trial that suggests a sur-
vival benefit with adjuvant radiotherapy (external beam
and/or VIRt) with or without chemotherapy. Results of
several recent studies provided evidence regarding the
importance of adequate surgical staging and comparative
effectiveness of external beam radiotherapy versus VIRt.
Despite a worse acute toxicity profile, VIRt and chemo-
therapy seemed to be an effective alternative strategy to
external beam radiotherapy in UCS early-stage patients
[39-41].

Uterine clear cell (UCCC) and uterine papillary
serous carcinomas (UPSC)

A multi-institutional study published in 2009 demon-
strated the role of systemic therapy for early-stage UPSC.
PFS and CSS for chemotherapy-treated patients were
more favorable than for those who did not receive che-
motherapy. Five-year PFS and CSS rates were 81.5% and
87.6% in chemo-radiotherapy group, 64.1% and 59.5% in
radiotherapy alone group, and 64.7% and 70.2% in obser-
vational group, respectively [42]. Platinum-based chemo-
therapy improved the DFS and OS rates in patients with
stage I UPSC, and vaginal cuff radiation provided LC
[43]. PORTEC-3 trial investigated the role of chemother-
apy plus radiotherapy versus radiotherapy alone in pa-
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tients affected by high-risk endometrial cancer. The com-
bined treatment significantly improved the 5-year fail-
ure-free survival (FFS) compared to radiotherapy alone
(95% CI: 75.5% vs. 68.6%, p = 0.067). No significant dif-
ference in OS was observed (95% CI: 81.8% vs. 76.7%,
p = 0.213). Patients with UPSC had much benefit from
combined treatment in terms of FFS compared to the oth-
er histologies (HR = 0.44, 95% CI: 0.31-0.60%). However,
this benefit was not statistically significant because of the
small number of UPSC cases [44].

Contrary to previous reported data, international
guidelines and studies suggested exclusive radiotherapy
as adjuvant treatment for patients with non-endometrioid
uterine carcinoma, and VIRt may be considered an op-
tion in early-stage UPSC and UCCC [12, 13, 16, 17, 45, 46].
A national large-scale study of cancer-specific outcomes
demonstrated that VIRt was the only treatment to sig-
nificantly improve cancer-specific outcomes in stages I-II
cohort, and that both VIRt and chemotherapy appeared
beneficial in early-stage patients with papillary-serous
histology [47].

Qu et al. observed a significant advantage from VIRt
as adjuvant treatment associated with chemotherapy
in improving local control, even if failed in detection
of a dose-response relationship between radiation dose
and local control [11]. The first study available in litera-
ture comparing external beam radiotherapy and VIRt in
87 women with stage I UPSC or UCCC, described the
same effectiveness of VIRt alone as external beam radio-
therapy and VIRt when associated with surgery and ad-
juvant chemotherapy [10].

In their multi-institutional retrospective review,
Madhi et al. confirmed a lower risk of vaginal recurrence
in patients with early non-invasive UPSC, who under-
went VIRt £ chemotherapy compared to patients who
received chemotherapy alone or no treatment (2.6% vs.
10.9%). In contrast, they did not detect an improvement
in PFS or OS [22]. These results were confirmed in other
retrospective studies [17, 20, 21].

A retrospective analysis of adjuvant therapy for pa-
tients affected by stage I-II UPSC showed an increasing
use of VIRt and chemotherapy, and a decrease of external
beam radiotherapy from 1998 to 2012. In these patients,
VIRt and chemotherapy were associated with a reduction
of mortality not seen with the use of external beam radio-
therapy [48]. Donovan et al. advocates the use of chemo-
therapy and VIRt for patients with stage IA UPSC, given
the low-rate of pelvic recurrence [19].

Finally, a recent phase III trial showed no different out-
comes in terms of recurrence-free survival (RFS) and OS, in
patients affected by high-risk endometrial cancer random-
ized to receive external beam radiotherapy vs. chemother-
apy plus VIRt. The 60-month RFS was 0.76 (95% CI: 0.70-
0.81%) for radiotherapy and 0.76 (95% CI: 0.70-0.81%) for
chemotherapy plus VIRt (HR = 0.92, 90% CI: 0.69-1.23%).
The 60-month OS was 0.87 (95% CI: 0.83-0.91%) for radio-
therapy and 0.85 (95% CI: 0.81-0.90%) for chemotherapy
plus VIRt (HR =1.04, 90% CI: 0.71-1.52%) [49].

There is no consensus regarding the optimal dose-
fractionation schedule for the delivery of VIRt. The 2014

American Brachytherapy Society (ABS) update survey
reported that 7 Gy for three fractions is the most com-
mon schedule for post-operative VIRt alone. Neverthe-
less, a wide variation in dose schedules was noted [50].
In this review, the median total surface dose was 21 Gy in
3 fractions (range, 15-37.5 Gy in 3-6 fractions).

Several studies confirmed a lower if any acute gastro-
intestinal and genitourinary toxicity in the VIRt treatment
with or without chemotherapy [7, 10, 13, 15, 20, 21], re-
sulting in a good quality of life as well as PORTEC-2 trial
[48-52]. To note, PORTEC-2 was a randomized trial for
women with intermediate-risk endometrioid uterine can-
cer, comparing pelvic external beam radiotherapy with
VIRt in terms of LC and toxicity [53].

These data are consistent with a recent review, in
which authors established that acute endovaginal toxicity
may occur in less than 20.6% of cases, while late vaginal
toxicity G1-G2 may appear in less than 27.7% and G3-G4
in less than 2% [54]. Furthermore, limited available ev-
idence suggested that there is no difference in terms of
acute and late toxicity between low-dose-rate and high-
dose-rate VIRt [55], or using high-dose-rate VIRt short
schedule [56].

Overall, these results are informative, but not com-
pletely generalizable. The major limitation of this review
was the retrospective nature of the included studies.
Based on the assumption that retrospective studies start
with a “low quality” rating [57], the usefulness of adju-
vant VIRt was difficult to interpret. Certainly, the surgi-
cal approach remains the gold standard in this setting of
patients.

Conclusions

This systematic review suggests the potential role of
VIRt in the management of non-endometrioid carcinoma
of corpus uteri. Overall, adjuvant VIRt seems to be help-
ful to improve clinical outcomes, especially DFS and LC.
No definitive conclusions can be drawn, mainly due to
the lack of adequately powered randomized studies. At
present, adjuvant VIRt may be justified, based on its posi-
tive effect on local control, while minimizing severe toxic-
ity. Undeniably, the proper treatment strategy in patients
with non-endometrioid carcinoma of corpus uteri should
be described in a prospective trial.
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