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Abstract

Check for

Clear cell endometrial carcinoma comprises an aggressive subtype of endometrial cancer that is associated with poor
survival outcomes compared to endometrioid carcinoma. Laparoscopic surgery became the standard of care treatment
of early-stage endometrial cancer during the last decade; however, its impact on survival outcomes of patients with
clear cell carcinoma has not been fully elucidated. In the present systematic review, we analyzed the available evidence
published in Medline, Scopus, Clinicaltrials.gov, EMBASE, Cochrane Central Register of Controlled Trials CENTRAL and
Google Scholar. Three studies were retrieved that were substantially heterogeneous; hence, meta-analysis was precluded.
Current evidence suggests that minimally invasive surgery does not significantly affect progression free and overall
survival rates compared to standard laparotomy; however, given the relative paucity of data further studies are needed

prior to ascertaining the safety of the technique.
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Introduction

Endometrial cancer accounts for about 10.7% of
malignancies in women in developed countries, with about
290 000 new cases and 750 000 deaths per year. The
incidence of endometrial cancer has increased rapidly in
recent years, and the 5-year average survival rate is about
81% in the United States of America and 80% in China [1].
In 1983, Bokhman reported the hypothesis of the existence
of two different forms of endometrial cancer with different
risk factors and prognosis. Morphologically, its classified into
2 main types. Type |, or endometrioid carcinoma, which is
estrogen dependent and the most common (70-80%) and
type Il which is estrogen independent. Type Il is characterized
by a worse prognosis as it occurs at a higher degree of
differentiation, tends to infiltrate the myometrium at a higher
frequency as well as metastasizes and recurs. Typically type Il
is found in 38% in stage Ill or IV in FIGO with 5-year survival
rate around 18-27%.

These high-risk istologic endometrioid carcinomas
represent the 15-20% and more specifically include poorly
differentiated endometrial carcinoma (PDEC) [2], uterine
clear cell carcinoma (UCCC), uterine carcinosarcoma
(UCS)(5), and uterine papillary serous carcinomas (UPCS).
These types of account for more than 50% of endometrial
cancer mortality [3-5]. Clear Cell Carcinoma (CCC) of

the endometrium is an estrogen-independent type |l
endometrial cancer which accounts for < 5% of endometrial
cancer [6]. It was first described in 1967. Microscopically it
is described as clear hobnail cells that appear clear because
of glycogen. Biologically, CCCs have an increased propensity
for lymphovascular invasion and intraperitoneal spread. It
is estimated that roughly 45% on initial presentation of CCC
have extrauterine metastases. Overall, 5-year survival is 42-
62% in the advanced stage compared to 68.8% when combing
all uterine carcinoma regionally advanced [7]. The risk factors
for CCC have not been validated. Some studies have shown
higher incidence of CCC with age, obesity, hyperinsulinemia,
African American race, and in nulliparous women [8,9].
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The above reasons, logically, create the need to improve
survival rates as the high malignancy histological types have
poor prognosis, high rates of metastases and are diagnosed at
ahigh stage [10]. Although most studies have not observed any
significant difference in complications and survival between
open and minimally invasive surgery [11] in endometrial
cancer, only a few studies have been conducted to study
the surgical approach in high-risk endometrial cancer types
due to the rarity of the disease. To date, aggressive forms of
cancer are rarely treated with laparoscopy. An exception to
this observation is early-stage type Il endometrial carcinoma.
Consensus regarding the prognostic effect of minimally
invasive surgery in terms of disease free and overall survival
has not been reached as the evidence in the literature
remains scarce. In the present study we sought to gather
the available data from the international literature in order to
help evaluate the actual efficacy and safety of the procedure.

Methods
Study design

The present systematic review was designed according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [12]. The study was
based in aggregated data that have been already published in
the international literature. Patient consent and institutional
review board approval were not retrieved as they are not
required in this type of studies.

Types of studies and patients

Eligibility criteria for the inclusion of studies were
predetermined. Randomized trials and observational studies
(prospective and retrospective) that evaluated the presence
of perineural invasion among patients that were surgical
treated for cervical cancer were included in the present study.
Studies that evaluated differences in survival rates of patients
with clear cell endometrial carcinoma that were treated with
minimally invasive surgery or laparotomy were considered
eligible for inclusion. Studies were included irrespective of the
stage of disease at initial diagnosis. Sub-analysis was initially
designed in case of significant differences among studies in
terms of the aforementioned variables.

Information sources and search methods

Two authors (E.L. and M.N.) searched Medline (1966-
2022), Scopus (2004-2022), Clinicaltrials.gov (2008-2022),
EMBASE (1980-2022), Cochrane Central Register of Controlled
Trials CENTRAL (1999-2022) and Google Scholar (2004-2022)
along with the reference lists of electronically retrieved
full-text papers. The date of the last search was set at April
30th, 2022. The Rayyan web app was used for the screening
process [13]. The search strategy included the text words
“endometrial cancer; clear cell carcinoma; overall survival,
progression free survival”.

Studies were selected in three consecutive stages.
Following deduplication, the titles and abstracts of all
electronic articles were independently screened by two
authors (E.Z and V.P.) to assess their eligibility. The decision

for inclusion of studies in the present meta-analysis was
taken after retrieving and reviewing the full version of articles
that were considered potentially eligible. Discrepancies that
arose in this latter stage were resolved by consensus from all
authors.

Predefined outcomes

Outcome measures were predefined during the design
of the present systematic review. Data extraction was
performed using a modified data form that was based in
Cochrane’s data collection form for intervention reviews for
RCTs and non-RCTs [14]. Differences in progression free and
overall survival rates among women that were operated with
minimally invasive surgery and those that were operated with
traditional laparotomy were predefined as the outcomes of
interest.

Assessment of risk of bias and quality of evidence

The methodological quality of included randomized
controlled trials was initially designed to be assessed by
two independent reviewers (V.P and N.T.) using the risk of
bias 2 (RoB 2) tool. The quality of observational studies was
evaluated with the Newcastle-Ottawa Scale (NOS), which
evaluates the selection of the study groups, the comparability
of the groups and the ascertainment of the exposure or
outcome of interest [15].

Results

Overall, 3 studies were identified that reported survival
outcomes of patients with type Il (high grade) endometrial
carcinoma subtypes [16-18]. One of those was specifically
focused on survival rates of CC endometrial carcinoma
patients [17]. The methodological quality of included studies
was evaluated as high following estimation of the potential
risk of bias with the Newcastle Ottawa tool.

Hu, et al. reviewed the largest series published to date
that comprised 273 patients with a median follow up of 31
months and observed that the 3-year progression free survival
rate did not differ among the two groups (HR, 1.06; 95% Cl,
0.72-1.58; p = 0.758) 17. Similarly, overall survival rates were
comparable among the two groups (HR, 1.06; 95% ClI, 0.65-
1.72; p = 0.823). Following subgroup analysis of patients with
early-stage CC carcinoma the route of surgery also did not
affect the outcome of surgery (aHR, 1.29; 95% Cl, 0.78-2.12; p
= 0.321 for overall survival and aHR, 1.11; 95% Cl, 0.73-1.68;
p = 0.621 for DFS).

Fader, et al. evaluated patients with high-risk endometrial
carcinomas and observed that patients with clear cell
histology had a significant progression-free and overall
survival benefit compared to patients with serous carcinoma
and carcinosarcoma; however, they did not subgroup patients
according to the route of surgery [16].

Lastly, Han, et al. evaluated the impact of surgical
approach on survival outcomes of high-risk endometrial
carcinomas and observed that the laparoscopic route
significantly decreased survival rates of patients with type
Il endometrial carcinoma [18]. However, subgroup analysis
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according to the type of cancer did not significantly affected
survival outcomes; although uterine clear cell carcinoma was
associated with shorter survival rates compared to poorly
differentiated adenocarcinoma in the whole series.

Discussion

In the present systematic review, we observed that
the available evidence concerning the impact of minimally
invasive surgery on survival rates of patients with clear cell
endometrial carcinoma is extremely limited and definitive
data cannot be extracted as the series reported are
particularly heterogeneous.

Traditionally clear cell carcinoma has been considered as
an aggressive type of endometrial cancer; however, among
type Il endometrial carcinomas it is considered as less
aggressive compared to carcinosarcoma and undifferentiated
sarcoma. Stage seems to be the most important factor that
affects survival rates [19] followed by age and extent of
myometrial invasion 7 although other co-factors such as Ki-
67 index and P53 expression have been also proposed as
potential predictors of survival [20].

Questioning of the actual benefit of minimally invasive
surgery has started the last 2 years [21], following the
negative results of the LACC trial in cervical cancer [22]. A
retrospective series that was based on 179 intermediate
risk endometrial cancer patients suggested that progression
free survival might be affected by the use of the robotic
approach, compared to standard laparotomy (5-year disease
free survival 91.8% vs. 100%, p = 0.005) [23]. Taking this
information into consideration one could assume that the
impact of minimally invasive surgery on aggressive subtypes
of endometrial cancer could be detrimental.

Implications for current clinical practice and
future research

The findings of this review suggest that minimally invasive
surgery may not affect survival rates of clear cell endometrial
cancer patients; however, they cannot be considered
definitive due to the paucity of evidence. Until further
research becomes available, physicians should be cautious
when retrieving patient consent and inform about the lack of
substantial research in this field. Further studies are needed
to clarify the impact of laparoscopy on patient survival when
addressing clear cell endometrial carcinoma and subgroup
analysis is essential to clarify whether patients with early-
stage disease may benefit, or at least not be harmed, from
the use of minimally invasive surgery.
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