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Theaimof thepresent study is to review the current availabledata re-
garding the use of minimally-invasive surgery in endometrial cancer
patients and investigate the feasibility and safety of it for cancer con-
trol. We also reviewed the current understanding of sentinel lymph
nodemapping and the use of robotic surgery in endometrial cancer.
Studies have consistently demonstrated better short-termoutcomes
ofminimally-invasive surgery in endometrial cancer compared to la-
parotomy such as less blood loss, shorter hospital stay, and fewer
wound complications. Large randomized clinical trials and meta-
analyses also suggest the feasibility and safety ofminimally-invasive
surgery in terms of oncologic outcomes especially in patients with
early stage disease. Although evidence for advanced stage disease
andpatientswithhigh risk for recurrence are still lacking, the current
available data seem to support the use ofminimally-invasive surgery
for those patient groups as well. A large body of literature supports
the role of sentinel lymph nodemapping in endometrial cancer with
a high sensitivity and a low false negative rate, as well as a favorable
negative predictive value. Studies also show that robotic surgery is a
safeande fectivealternative toconventional laparoscopic surgery for
endometrial cancer staging but further long-term data are required.
Further prospective studies with long-term follow-up are warranted
to evaluate the feasibility and safety of minimally-invasive surgery
especially in patients with advanced stage disease and high risk for
recurrence. However, the current available data support the use of
minimally-invasive surgery in all patient groups of endometrial can-
cer.
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1. Introduction
Endometrial cancer is the most common gynecological

cancer in developed countries with new 380,000 patients di-
agnosed worldwide in 2018 [1]. The incidence of endome-
trial cancer is increasing due to increasing rates of obesity and
life expectancy. The disease is detected in early stages in al-
most 80% of women, which results in cure rates greater than
90% [2].

The standard surgical treatment of endometrial can-
cer includes total hysterectomy and bilateral salpingo-

oophorectomy. The staging procedure includes lymph node
dissection including both pelvic and para-aortic lymph nodes
depending on histopathology and extent of disease spread. It
also encompasses sentinel lymph node mapping and selec-
tive sampling. However, the current clinical guidelines do
not suggest laparoscopy or laparotomy as a preferred surgi-
cal approach. Traditionally, laparotomy was used for surgi-
cal treatment, but since the 2000s, the frequency of perform-
ing laparoscopic approach has increased. Many studies have
demonstrated the safety and feasibility of laparoscopic ap-
proach especially in early stages of endometrial cancer [3, 4].
For example, studies reported that laparoscopic hysterec-
tomy was associated with lower rates of wound infection,
less blood loss, shorter hospital stay compared to laparotomy
and demonstrated no significant difference in overall survival
(OS) or disease-free survival (DFS) [5]. Most studies, how-
ever, were limited to subjects with clinically or pathologically
early stages. This raises concerns regarding the feasibility of
minimally-invasive surgery (MIS) in patients with advanced
disease status or risk factors for disease recurrence.

The purpose of this review is to compare the efficacy and
safety of laparoscopy versus laparotomy in the surgical treat-
ment of endometrial cancer. We reviewed the literature on
early stage disease and advanced stage disease separately. We
also examined the use of sentinel lymph node mapping and
robotic surgery in endometrial cancer surgery.

2. Early stages of endometrial cancer
Evidence for the use of MIS in early stage endometrial

cancer and patients with low risk for recurrence is relatively
well established compared to advanced disease and high risk
patients. Studies have demonstrated that laparoscopic ap-
proach is associated with better perioperative outcomes such
as less blood loss, shorter hospital stay and lower rates of
surgical site infection [6–8]. Randomized clinical trials with
large numbers of patients have also illustrated that the pa-
tients who received laparoscopic surgery had oncologic sur-
vival outcomes similar to those who received laparotomy for
early stage endometrial cancers [9, 10].
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The largest clinical trial investigating the feasibility and
safety of laparoscopic approach in endometrial cancer con-
ducted so far is the LAP2 trial. In 2009, the Gynecologic On-
cology Group (GOG) performed a prospective randomized
clinical trial comparing laparoscopic surgery against laparo-
tomy in 2,616 patients. The results revealed that laparoscopic
approach was associated with shorter length of hospital stay
and lower rates of postoperative complications. The authors
thereby suggested laparoscopy as the new standard of care
for patients with endometrial cancer [6]. The same group of
patients were investigated for a follow-up study after a me-
dian of 59 months since their operations. OS was found to
be similar between the patients who were treated with la-
paroscopy and thosewhowere treatedwith laparotomywhile
DFS showed a small, statistically non-significant increase for
the patients who underwent laparoscopic surgery [11]. The
estimated hazard ratio for DFS for laparoscopy relative to la-
parotomy was 1.14 (90% CI 0.92-1.46), falling short of the
protocol-specified definition of non-inferiority. It should be
noted, however, that the LAP2 trial mostly involved patients
with early stage disease, raising questions about the generaliz-
ability of the results to thosewith advanced stage disease. Due
to the fact that the majority of the patients were with early
stage disease, the actual overall recurrence rates were sub-
stantially lower than anticipated. The patients who received
laparoscopic surgery demonstrated 11.4% of 3-year recur-
rence while those who received laparotomy showed 10.2%.
The estimated 5-year OS was almost identical in both arms
at 89.8%.

Another evidence that is frequently cited is from the La-
paroscopic Approach to Cancer of the Endometrium (LACE)
trial. It is a multinational, randomized equivalence trial
which randomized patients into either laparoscopy or laparo-
tomy for the treatment of endometrioid endometrial can-
cer stage I [10]. The authors investigated 407 women who
underwent laparoscopy and 353 women who underwent la-
parotomy and found equivalent DFS at 4.5 years and no dif-
ference in OS between the two groups. The DFS at 4.5
years was 81.6% with laparoscopy vs. 81.3% with laparo-
tomy (between-group difference 0.3%, 95% CI-5.5%-6.1%),
meeting the criteria for equivalence. Like the LAP2 trial,
the majority of the patients enrolled in this study were with
early stage disease without evidence of lymph node metas-
tasis. Hence, it is possible that the good overall prognosis
of early stage endometrial cancer patients may have diluted
drawbacks of laparoscopy if there were any.

Malzoni et al. also performed a prospective randomized
trial to look at 159 patients with clinical stage I endometrial
cancer. The para-aortic lymphadenectomy was performed
in all cases. The authors found a reduction in blood loss,
shorter operative time, and shorter length of hospital stay in
the laparoscopy group in accordance with previous findings
by others [12].

Other studies with smaller numbers of patients consis-
tently reported that intraoperative surgical complications

were comparable between the patients who underwent la-
paroscopic surgery and laparotomy [4, 6, 13]. Substan-
tial data regarding short-term outcomes such as blood loss,
length of hospital stay, and surgical complications seem to fa-
vor laparoscopic approach. Accumulating data also support
the comparable results in DFS and OS between the two sur-
gical methods [14]. With these relatively strong evidence, in
recent years, the laparoscopic approach has largely replaced
laparotomy as the choice of surgical treatment for early stage
endometrial cancer [15, 16].

3. Advanced stages of endometrial cancer
Most studies comparing the performance of laparoscopy

against laparotomy in endometrial cancer evaluated small
numbers of patients. Furthermore, most of those patients
were at early stages of the disease and the median duration
of follow-up of them was relatively short. Therefore, the
generalization of the obtained results from these patients to
those with advanced stages of the disease is limited. Endome-
trial cancer is a disease with different histopathology which
subsequently has different clinical outcomes due to various
tumor biology. In comparison to early stage diseases, there
are limited data assessing the feasibility and safety of laparo-
scopic management of endometrial cancer with high risk fac-
tors such as advanced stage and type II histology. Type II en-
dometrial cancer tends to be detected in an advanced stage
compared to type I endometrial cancer. The patients with
type II endometrial cancer are older, and more likely to have
systemic disease, thereby requiring post-operative adjuvant
treatment [17–19]. Therefore, these patients should be eval-
uated separately from those with early stages of endometrial
cancer.

To the best of our knowledge, there is no study that in-
vestigated those with intermediate risk factors alone in the
literature. In the LAP2 trial, stage 1B accounted for only 12%
of the patients reviewed. Although further data are required
to support the feasibility and safety of laparoscopic surgery
in patients with advanced stages, the current available data
seem to suggest that laparoscopic approach is also feasible in
this group of patients. The post hoc analysis of the LAP2 trial
including early stage patients with grade 3 endometrioid ade-
nocarcinoma and type II histopathologies (n = 507) demon-
strated that the patients with high grade uterine cancers who
underwent laparoscopic surgery had similar rates of recur-
rence and survival as those who underwent laparotomy [20].
In 2012, a multi-center retrospective study was conducted on
191 patients with high-grade and type II endometrial can-
cer. It was the first study performed in this high risk patient
group. The authors concluded that high risk histopathology
was not a contraindication for laparoscopic approach [21].
A multi-center retrospective study in which the authors re-
viewed 283 patients with type II endometrial cancer who un-
derwent hysterectomy either byMIS or laparotomy also drew
similar conclusions [22]. In that study,Monterossi et al. com-
pared 142 patients who received laparotomy against 141 pa-
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tients who received MIS. The authors found no between-
group differences in survival outcomes. When performing
subgroup analysis, OS and DFS were comparable between
the two groups in the patients with stage I and II endome-
trial cancer. However, the authors found a trend toward im-
provedOS in patients with stage III endometrial cancer in the
laparotomy group, although the difference was statistically
non-significant (P-value: 0.063). They concluded that high-
risk histopathologies should not be considered a contraindi-
cation for MIS in patients with endometrial cancer. Koskas
et al. also compared 93 laparoscopic and 21 robotic surgeries
with 114 laparotomic surgery in high risk endometrial can-
cer patients, and found that DFS and OS were not different
between the surgical groups in accordance with other studies
[23]. A retrospective study assessing the long-term outcomes
of laparoscopy and laparotomy according to low, intermedi-
ate, and high risk groups of endometrial cancer found similar
results [24]. The authors found that the OS was comparable
in all three patient groups between laparoscopy and laparo-
tomy. In 2020, Papadia et al. published a study, in which the
authors evaluated the surgical data and oncologic outcome of
histologically proven stage IIIC endometrial cancer patients.
The authors performed a systematic lymph node dissection
both in pelvic and para-aortic lymph nodes in all patients. It
was found that MIS had better perioperative outcomes and
did not impair survival in stage IIIC endometrial cancer pa-
tients. OS after 60 months of follow-up did not differ be-
tween the patients who received laparoscopy versus those
who received laparotomy. Both univariate and multivariate
analyses revealed that the methods of surgical approach did
not affect survival [25].

The use of laparoscopy in type II endometrial cancer
should also be addressed separately. This type has a close bi-
ological kinship to ovarian and fallopian tube carcinoma, in-
cluding the peritoneal pattern of cancer dissemination [26].
Chromosomal instability and p53 mutations are character-
istics of serous carcinoma. Clear-cell carcinomas do not
show immunoreactivity for p53 and hormone receptors in-
cluding estrogen and progesterone [27]. In a retrospective
study that evaluated the patients with serous or clear-cell en-
dometrial cancer without peritoneal carcinomatosis, the au-
thors found that laparoscopy was not inferior to laparotomy
[28]. In that study, 53 women underwent laparoscopy while
36 women underwent laparotomy. The mean number of
removed pelvic lymph nodes was similar between the two
groupswhile themean number of dissected para-aortic nodes
was significantly greater in the laparoscopic group (11 ± 9
for laparoscopic group vs. 6 ± 9 for laparotomy, P-value =
0.006). Themedian duration of follow-up was 38months for
the laparoscopy and 47 months for the open surgery. The OS
at 5 years were similar in both groups, 86% for laparoscopy
and 78% for laparotomy. The DFS was also similar at 58%
versus 51%, respectively (P-value = 0.312). Another recently
published review article analyzed nine studies on the man-
agement of high-risk endometrial cancer patients in regards

to different types of surgical approach [29]. The authors con-
cluded that MIS appears to be safe in all retrospective stud-
ies reported in the literature. They all demonstrated better
perioperative outcomes and similar survival outcomes. Al-
though the pathologic characteristics and clinical behaviors
of type II endometrial cancers are similar to ovarian and fal-
lopian tube cancers in many ways, the usual pattern of spread
differs between the two malignancies. While ovarian cancer
mainly spreads by direct dissemination often causing peri-
toneal carcinomatosis, endometrial cancer spreads by lym-
phatic or hematogenousmetastasis. This differencemay have
played a role in allowing MIS in endometrial cancer even in
those patients with advanced stages.

Although it is undeniable that long-term survival analysis
should be further supported by randomized controlled trials
in these groups of patients, the current data suggest the fea-
sibility of MIS for endometrial cancer in advanced stages of
the disease. The latest guidelines by the European Society
of Medical Oncology (ESMO)-European Society of Gynae-
cological Oncology (ESGO)-European Society for Radiother-
apy & Oncology (ESTRO) also recommend the use of laparo-
scopic approach in the low and intermediate risk endometrial
cancer (level of evidence 1, the strength of recommendation
A) [30]. In consideration of the fact that the patients with
type II endometrial cancer are older and more likely to have
advanced stages of the disease compared to those with type
I endometrial cancer, it may even be advantageous to per-
form laparoscopic surgery in type II endometrial cancer pa-
tients because it reduces surgical morbidity and allows faster
recovery after surgery, which in turn allows shorter interval
between surgery and adjuvant treatment.

4. Robotic surgery in endometrial cancer
The U.S. Food and Drug Administration (FDA) approved

the use of robot-assisted laparoscopic surgery for gyneco-
logic patients. Since then, this surgical approach has been
widely implemented both for benign and malignant gyneco-
logic diseases [31]. A recent Safety Communications from
the U.S. FDA, however, has raised concerns about the safety
and effectiveness of robotic surgery in cancer treatment [32].
There are not many studies that directly compared onco-
logic outcomes of robot surgery against laparotomy to date
[33]. Furthermore, the majority of patients enrolled in the
past large clinical trials that evaluated the feasibility of robot
surgery including the GOG LAP2 and LACE trials, were
at early stage disease or had low risk for recurrence. This
raises questions about the validity of the results regarding
the performance of robot surgery because of the very low
recurrence rates of the low risk group of enrolled patients
[6, 10]. While the majority of clinical trials comparing
robotic surgery, conventional laparoscopic surgery and la-
parotomy reveal comparable outcomes among the three dif-
ferent approaches, those trials were mostly based on the pa-
tients with low risk, early stage disease [34–36]. The safety
of robotic surgery in advanced stages still remain unknown.
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The data from previous studies on robotic surgery show
large variations, with recurrence rates ranging from 1.2%
in one study to as high as 14.8% in another [14, 37]. It
is relatively well-established that robotic surgery is a suit-
able alternative to conventional laparoscopic surgery in early
stages of endometrial cancer. A meta-analysis evaluating the
safety and effectiveness of robot surgery versus conventional
laparoscopy and laparotomy reviewed 24 published studies
[35]. In that study, Park et al. found that the patients who re-
ceived robotic surgery had favorable perioperative outcomes
compared to laparotomy. Even when compared to conven-
tional laparoscopic surgery, robotic surgery was associated
with less blood loss, shorter duration of hospital stay, lower
rates of conversion to laparotomy and intraoperative com-
plications. The authors also analyzed patient-reported out-
comes (PRO), which revealed that robotic surgery was asso-
ciatedwith a significantly lower pain score and less use of fen-
tanyl for postoperative pain control. However, the majority
of the patients included in this meta-analysis had stage 1 and
grade 1 endometrial cancer, which could not exclude poten-
tial selection bias.

Conversely, further clinical data are needed to verify the
feasibility of robotic surgery in patients with intermediate
and high risk factors. A recent single-center retrospective
study conducted on patients with intermediate risk endome-
trial cancer questions the feasibility of robotic surgery [33].
The authors compared the oncologic outcomes of 77 patients
who received robot surgery and 58 patients who received la-
parotomy for stage I endometrioid endometrial cancer. The
patients had intermediate risk features, specifically less than
50%myometrial invasion and grade 2 or 3 cellular differentia-
tion or greater than 50%myometrial invasionwith grade 1 or
2 cellular differentiation. Among the patients, 79.3% of them
received vaginal brachytherapy and 20.7% received external
beam radiotherapy postoperatively. The authors observed
eight patients with recurrence and all these patients had re-
ceived surgical treatment via robot-assisted laparoscopy. In
that study, the authors partially attributed the reason for ob-
serving high recurrence rates in robotic surgery to the fact
that the patients in the robotic surgery had longer interval
to start adjuvant radiotherapy following hysterectomy com-
pared to the laparotomy group. The surgeons purposely
waited longer periods between surgery and adjuvant treat-
ment in the robotic group in order to prevent vaginal cuff
dehiscence (12 weeks for robotic surgery whereas 6-8 weeks
for laparotomy). This reflects that the results of this study
may only capture an early portrait of the implementation pe-
riod of robotic surgery into practice, which warrants further
clinical trials to clarify this.

With the advancement of robotic surgery, other remark-
able achievements have also been observed. The reduction
in the size of the instrument (such as 3-mm trocar instru-
ments) which is termed ultra-MIS, and the use of single-
port are among them [38]. Single-port access laparoscopic
surgery is a well-known procedure that has earned great in-

terest from surgeons due to its improvement in cosmetic out-
comes. However, its long learning curve and difficult ma-
neuvers still remain concerns. The implementation of single-
port surgery in robotic platform may allow surgeon to over-
come these barriers [39].

In addition to the lack of solid data on long-termoncologic
outcomes of robot surgery in endometrial cancer, there is an-
other limitation in the current data. In many of the published
studies to date, the robotic surgery consists of an early expe-
rience for the surgeons. Outcomes with robotic surgery im-
prove with numbers performed [40]. This may have biased
the results in favor of conventional laparoscopic surgery, in
which surgeons have more experience compared to robotic
surgery. The data available to date should be considered an
early portrait in the implementation of robotic surgery as
the data represent the initial work in the field. It should
also be noted that most studies were retrospective cohort re-
views, and some matched retrospective reviews. Therefore,
the quality of evidence is still low despite the fact that some
studies included large numbers of patients.

It should also be noted that the choice of surgical approach
in endometrial cancer still remains the result of surgeon pref-
erence after discussion with the patient. One of the factors
that are often considered when making such choices is its
cost. Although variations exist by regions, robotic surgery
may cost expensive enough to have the patient hesitate to re-
ceive it even though she is considered a good candidate for
robotic surgery. It should also be taken into account that
nearly 80% of women with endometrial cancer are obese and
possess concurrent comorbidities [41]. They have a greater
likelihood to have surgical complications post-operatively.
When recognizing potential complications and the costs as-
sociated with necessary treatment, it may be argued that
robotic surgery has comparable or even lower costs [42–48].
However, the evidence is inconsistent presumably due to the
heterogeneity of clinical settings by region, with some publi-
cations indicating still higher costs for robotic surgery hence
not justifying its use [49–51]. This issue requires further
research that incorporates patient demographics, likelihood
of complication occurrence, and regional healthcare policies
into considerations.

Despite the fact that further data are required especially
in regards to long-term oncologic outcomes of robotic surg-
eries, the literature published to date demonstrates that pa-
tients who receive robot surgery experience less blood loss,
reduced length of hospital stay, and less postoperative pain
compared to those who receive laparotomy. Similar results
were obtained in morbidly obese women with endometrial
cancer as well [49, 52–55].

5. Sentinel lymph nodes
The diagnosis of nodal metastases can change the man-

agement of patients. It often requires them to undergo ad-
juvant treatment after surgery. Recently, the sentinel lymph
node mapping and selective removal of them is rapidly gain-
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ing acceptance in endometrial cancer. It is becoming an ideal
compromise to evaluate nodal involvement because evidence
shows that it reduces perioperative morbidity that may occur
due to a systematic and complete lymph node dissection. It
has also been shown to improve the detection of lymph node
metastasis with the ultra-staging analysis [56]. Systematic lit-
erature reviews and meta-analyses of nearly 5,000 cases sup-
port the role of sentinel lymph node sampling in endometrial
cancer by showing a high sensitivity and a low false nega-
tive rate, as well as a favorable negative predictive value [57–
59]. Minimizing complications due to complete lymph node
dissection such as lymphedema and pain may reduce hospi-
tal stay and healthcare cost. This may be achieved by sentinel
lymph node dissectionwhile still maintaining high diagnostic
accuracy [60]. The FIRES trial, the largest prospective study
investigating the use of sentinel lymph node mapping was
published in 2017 [57]. In that trial, the authors performed a
robotic indocyanine green (ICG) sentinel lymph node map-
ping in 340 patients. Then they performed a systematic pelvic
lymph node dissection in all patients and a systematic para-
aortic lymph node dissection in 58% of the patients. The re-
sults showed a sensitivity to detect node-positive disease of
97.2% (95% CI 85.0%-100%), and a negative predictive value
of 99.6% (95% CI 97.9%-100%). The authors concluded that
sentinel lymph node sampling can safely be performed and
may replace a systematic lymph node dissection during stag-
ing procedures of endometrial cancer.

In a recently published article, Chaowawanit et al. com-
pared the outcomes of sentinel lymph nodemapping between
conventional laparoscopic surgery versus robotic surgery in
endometrial cancer patients [61]. It was found that sentinel
lymph node mapping using ICG in laparoscopic surgery had
better overall detection rate than robotic surgery (97% vs.
88%, P-value = 0.046). However, there was no significant
difference in the identification time of sentinel lymph nodes
and dissection time between the two groups. Another study
compared sentinel lymph nodemapping between single-port
access robotic surgery and multiport robotic surgery [62].
Moukarzel et al. found a bilateral sentinel lymph node detec-
tion rate among the single-port access robotic surgery group
of 85.7%, slightly higher than that in the multiport robotic
surgery group (76.9%, P-value = 0.64), suggesting the feasi-
bility of sentinel lymph nodemapping even in the single-port
access robotic platform.

Patients with high grade and high risk histopathology
show higher incidence of nodal involvement of tumor com-
pared to those with low risk endometrial cancer. There-
fore, there may be concerns regarding the feasibility of sen-
tinel lymph node mapping in patients with advanced stage
disease or high risk for recurrence. However, the results
of the studies to date seem to support the use of sentinel
lymph node mapping in this patient group as well. With
the exception of one retrospective multi-center study which
reported a false negative rate of 20% in high risk patients,
all other studies demonstrated reasonably low false negative

rates. These results are comparable to what have been seen in
low risk endometrial cancer patients in large clinical trials to
date [56, 63–67]. In the FIRES trial, 100 patients were with
high risk histopathologies. The authors obtained a false neg-
ative rate of sentinel lymph node mapping at 5% [57]. These
data suggest that the completion of lymphadenectomy may
be omitted even in this subset of patients without jeopardiz-
ing their oncological outcomes in high risk patients. The Na-
tional Comprehensive Cancer Network (NCCN) approved
the execution of sentinel lymph node mapping for staging
in low- and high-risk patients in 2018. This decision was
based on a number of studies showing the non-inferiority of
sentinel lymph node mapping. Researchers have reported a
higher detection rate of positive pelvic lymph nodes in the
sentinel lymph node mapping group in comparison to the
control group (odds ratio 2.04, P-value = 0.009), and a similar
detection rate of positive paraaortic lymph nodes (odds ratio
0.94, P-value: 0.91) [68].

Another concern in regards to the use of sentinel lymph
node sampling in endometrial cancer is possible over-
diagnosis. Part of the sentinel lymph node procedure im-
plies pathological ultra-staging of the sentinel lymph node.
Due to more thorough pathological examination of dissected
nodes, the incidence of diagnosis for nodal involvement by
tumor has increased. This may result in an increased num-
ber of patients who are subjected to adjuvant treatment [69].
However, studies report that isolated tumor cells identified
by sentinel lymph node mapping generally have an excel-
lent outcome [70]. Therefore, the use of adjuvant treatment
should be tailored to uterine factors and histology and not
solely based on the presence of isolated tumor cells.

Although laparoscopic surgery is an ideal and more
adapted platform to perform sentinel lymph nodemapping in
comparison to laparotomy, it is not impossible to obtain sen-
tinel lymph nodes in open surgery. Studies have revealed the
feasibility of hand-assisted laparoscopy during laparotomic
procedures to detect sentinel lymph nodes in high risk en-
dometrial cancer patients [71]. It was shown that real-time
near-infrared technology supported by hand-assisted cam-
eras such as VITOMTM HDExoscope and IMAGE1 STM re-
produced reliable sentinel lymph nodemapping and provided
a promising method during laparotomic surgery for sentinel
lymph node sampling [72].

Technological advancement has also been observed in the
development of safe and effective tracers. In one study, the
authors evaluated the detection rate and accuracy of sen-
tinel lymph node mapping using carbon nanoparticles in la-
paroscopic surgery of endometrial cancer [73]. The authors
demonstrated 96.5% of detection rate, which is superior to
the detection rates of ICG or radiotracer dye [58, 74, 75].

6. Conclusions
The current available data seem to support the use of MIS

in all patient groups of endometrial cancer. Although further
studies are required, it is also suggested that robotic surgery
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may be a safe alternative to conventional laparoscopic surgery
especially for patients with early stages or low risk for recur-
rence. MIS has also been shown to have favorable periopera-
tive outcomes compared to laparotomy. These aremainly re-
lated to shorter duration of hospital stay, less post-operative
pain, less blood loss during surgery, and earlier return to rou-
tine activities while post-operative sexual activity and func-
tion seem to be less affected by the types of surgical approach
[76]. The aforementioned benefits of MIS persist even be-
yond the short-term post-operative period up to 12 weeks
after surgery [77]. Nevertheless, limitations exist in the stud-
ies reviewed in the present study, especially in regard to those
patients with advanced stage disease and with high risk for
recurrence. Therefore, any conclusions drawn from this re-
view as to which surgical approach is better than the other
may be immature. Further studies are required especially re-
garding the long-term oncologic outcomes of laparoscopic
and robotic approach in advanced diseases.
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