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In the past years, the standard of treatment for endometrial 
cancer was laparotomy with extra-fascial hysterectomy, 
bilateral salpingo-oophorectomy (BSO), with or without 
pelvic (PL) and paraaortic lymphadenectomy (PAL); 
however, many studies have shown that this type of surgery 
was mainly associated with bleeding, pain, infections and 
dehiscences especially in diabetic and obese patients (1). 
Conventional laparoscopy represents one of the main 
advancements of the last century, since performing very 
small incisions, surgical interventions similar to those of 
open surgery can be performed.

A large prospective randomized trial called LAP2, with 
the aim of comparing the laparotomic with laparoscopic 
approach regarding the staging of endometrial cancer, 
showed that laparoscopy was associated with fewer 
postoperative complications and shorter hospital stay. 
Furthermore, the estimated 5-year overall survival was 
similar in both groups at 89.8% (2). Therefore, to date 
traditional laparoscopy is the standard approach for the 
surgical treatment of endometrial cancer (3). Robotic 
surgery was born as an advancement of laparoscopic 
surgery, in fact, the 20th century was characterized by 
the introduction and diffusion of increasingly advanced 
minimally invasive surgery approaches.

The use of robots as an aid to surgical practice began 
in 1980, but only in the early 2000 the first version of the 
da Vinci robot was marketed. Since the Food and Drug 
Administration allowed the da Vinci system for the use 
in gynaecology in April 2005, the advantages of robotic 
surgery for gynaecological oncological procedures have 

quickly emerged.
The ergonomics of the console increases the comfort of 

surgeon during surgery, while the Endowrist instruments 
with seven degrees of freedom and 90° articulation offer 
significant technical advantages eliminating the fulcrum 
effect typical of laparoscopy, allowing the surgeon to 
perform simplified spatial movements, filter the tremor 
and increase precision of demolitive and reconstructive 
procedures. The system also provides the surgeon with 
a stereoscopic view obtained with a two-channel optical 
video endoscope and dual high-resolution 3CCD camera. 
This real-time magnification system gives to the surgeon 
a remarkable quality of image compared to traditional 
surgery. The three-dimensional vision not only allows to 
have easier access to difficult anatomies, but it seems to 
replace in expert hands the tactile sensation of the tissues 
and the tension exerted that we have in laparoscopy and 
in open surgery, thus favouring an easy preparation of the 
anatomical spaces and structures. 

In recent years, many branches of surgery in addition 
to traditional robotic platforms (4) have used new and 
increasingly efficient robotic systems as single-site robotic 
platform.

Regarding safety and complications of robotic surgery, 
a Cochrane review published in 2014 found limited 
evidence on the safety and effectiveness of robotic surgery 
compared with laparotomy and traditional laparoscopy 
for surgical procedures performed for gynaecological 
cancers (5). Subsequently a review of four previously 
published meta-analysis involving 2,196 laparoscopic, 
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2,913 robotic and 1,219 laparotomy-treated endometrial 
cancer patients showed similar incidence of complications 
between laparoscopy and robotic surgery, except for fewer 
conversions to laparotomy and reduced blood loss for the 
robotic group (6).

A recent systematic review and meta-analysis have 
included 24 studies comparing robotic hysterectomy (RH) 
to open hysterectomy (OH) and 24 studies comparing RH 
to laparoscopic hysterectomy (LH) (7). There was less 
estimated blood loss, the length of hospital stay was shorter 
and the rates of transfusion, complications and readmission 
were lower with RH compared to OH. However, RH 
showed a higher incidence of vaginal cuff dehiscence and a 
longer operative time compared to OH. Compared to LH, 
there was less estimated blood loss, the length of hospital 
stay was shorter and the rates of conversion to laparotomy, 
intra-operative complications, cystotomy and urinary tract 
injuries were lower in RH. Therefore, robotic surgery could 
represent a safer therapeutic surgical strategy compared to 
LH and OH for the treatment of endometrial cancer.

Another more recent review and meta-analysis 
comparing robotic surgery and laparoscopy for endometrial 
cancer included two matched case-control studies, 33 
retrospective studies and one randomized controlled trial, 
with a total of 8,075 patients (3,830 robotic and 4,245 
laparoscopic) (8). There were no differences in the duration 
of surgery but hospital stay, blood loss, conversions to 
laparotomy and complications were lower in the robotic 
arm. In a recent RCT, patients with histologically proven 
endometrial cancer were randomised to hysterectomy, 
BSO, PL and PAL by either robot-assisted surgery or 
laparotomic surgery demonstrating non-inferiority in 
paraaortic lymph node count, comparable complication 
rates, shorter hospital length and lower total cost for 
robotic surgery over laparotomy (9). In another recent 
RCT, 101 endometrial cancer patients were randomized to 
hysterectomy, BSO and PL either by robotic surgery or by 
conventional laparoscopy. This study showed that robotic-
assisted surgery was faster to perform than laparoscopy, that 
all conversions to laparotomy occurred in the laparoscopic 
group and that surgical outcome (number of lymph nodes 
removed, bleeding, length of postoperative hospital stay and 
complications) was similar between the groups (10).

A group of  pat ients  that  benef i t  f rom robot ic 
surgery are obese patients. Obesity in the past has been 
considered a contraindication for laparoscopic surgery 
due to the difficult access to the anatomical spaces and the 
comorbidities associated with obese patients (cardiovascular 

and respiratory diseases). Conversely, some studies have 
showed that laparoscopy provides numerous benefits also 
in this group of patients, including reduced blood loss, 
lower wounds infections and reduced risk of embolism (11). 
Recently, lower conversion rates have been demonstrated 
for robotic surgery and numerous advantages in terms of 
reduced surgical times, shorter hospital stay and reduced 
blood loss compared to traditional laparoscopy in obese 
women (12,13). 

Regarding the oncological outcome, a retrospective 
study published in 2014 analysed a total of 183 women 
subjected to robotic surgery and 232 women subjected to 
laparoscopic surgery from 2003 through 2010 showing 
no significant differences in overall survival, disease free 
survival (3-year DFS 83.3% and 88.4%), and tumour 
recurrence (14.8% and 12.1%) for robotic and laparoscopic 
groups, respectively (14). Moreover, a retrospective chart 
review was performed for all endometrial cancer patients 
surgically staged with robotic surgery at the University of 
North Carolina Hospital from 2005 to 2010, including 
a total of 499 patients (15). Study results were compared 
to endometrial cancer statistics from the National 
Cancer Institute, showing that robotic surgical staging of 
endometrial cancer is not correlated with inferior results 
when compared to traditional laparoscopy and laparotomy. 

A report from the American College of Surgeons 
National Surgical Quality Improvement Program database 
compared surgical outcomes in more than 2,000 surgeries 
for patients affected by endometrial cancer performed by 
laparotomy or minimally invasive surgery in the United 
States between 2006 and 2010 (16). The authors suggested 
that if 90% of patients would undergo to minimally invasive 
surgery, 8,059 fewer complications, 127,257 fewer days 
of hospitalization and 534 million dollars would be saved 
yearly (17).

A single-institutional retrospective cohort study 
performed by National Cancer Institute of Rome 
compared homogeneous groups of patients who underwent 
to laparotomic, laparoscopic and robotic surgery for 
endometrial cancer (18). The study evidenced that 
minimally invasive surgery was superior to laparotomic 
surgery in terms of surgical outcomes and that robotic 
surgery was superior to laparoscopy in terms of intra- and 
post-operative complications, conversion rates, length 
of hospital stay and reinterventions while in terms of 
oncological outcomes (rate of recurrences and survival) the 
three groups were similar.

Although many of these retrospective studies on robotic 
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surgery in endometrial cancer have showed encouraging 
results regarding survival outcome, new prospective and 
RCT studies comparing the different surgical approaches 
are awaited.

For this reason, the prospective study of Jørgensen et al. 
had the purpose of collecting all the patients who underwent 
surgery for endometrial adenocarcinoma (FIGO stage I-II) 
from January 2005 to June 2015 in Denmark, performing 
the research with the nationwide Danish Gynaecological 
Cancer Database (19).

The patients were subsequently divided into a first 
group consisting of patients undergoing surgery before the 
introduction of robotic minimally invasive surgery (RMIS) 
in their respective regions and a second group after the 
introduction of RMIS.

Five-year overall survival was compared by multivariate Cox 
proportional hazards models stratified by histopathological 
risk between Group 1 (N=3,091) and Group 2 (N=2,563) 
and between surgical modalities within Group 2 depending 
on whether the patients had performed total abdominal 
hysterectomy (TAH), laparoscopic minimally invasive surgery 
(LMIS) and RMIS. 

While the first part of the study showed that the patients 
of the second group had a higher overall survival than the 
patients of the first group, after the adoption of RMIS, a 
higher mortality was observed for the patients subjected 
to TAH compared to minimally invasive surgery and no 
survival differences in the groups subjected to LMIS and 
RMIS.

The authors  have concluded that  the nat ional 
introduction of robotic surgery for early-stage endometrial 
cancer was associated with improved survival irrespective of 
age, BMI, ASA score, comorbidity, smoking, socioeconomic 
status and histopathological risk even if they were unable to 
control for adjuvant oncological treatment and did not have 
information on disease recurrences, preventing evaluation 
of the cancer-specific survival.

The results obtained suggest that robotic surgery is 
not only a safe approach in terms of surgical outcomes 
and postoperative complications as evidenced by previous 
studies, but also regarding mortality and survival.

This study once again encourages the use of robotic 
surgery, hence, an implementation of this kind of surgery 
is desirable for endometrial cancer. Furthermore, since 
the majority of patients with endometrial cancer often 
present comorbidities, this study has shown that robotic 
surgery is safe not only for early-stage endometrial cancer 
patients in general, but also for frail patients due to age, low 

socioeconomic status and concomitant diseases.
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