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Abstract
Minimally invasive surgery (MIS) is performed for various human cancers, amongwhich
robot-assisted surgery is widely used in the United States, Europe, and other countries.
Presently, the total number of robot-assisted surgeries in gynecology exceeds that in
urology and any other clinical department. Our group began using robot-assisted surgery
for early-stage uterine corpus cancer as from November 2017 and has already performed
40 robot-assisted operations. For this study, we examined the cases of 35 patients,
excluding 3 in whom lymphadenectomy was not performed and 2 who underwent
additional vaginal wall plasty. Compared with the first 20 cases, the latter 15 had
reduced bleeding and shorter operation times. No serious complications were observed
in the whole cohort, but infections, including urinary tract infections and peritonitis,
were common among the first 20 patients. Although robot-assisted surgery is considered
more advantageous for obese patients than laparoscopic and open surgery, we found no
significant differences in bleeding, surgical time, or the number of resected lymph nodes
between obese patients (Body Mass Index (BMI)≥30) and other patients in this present
study. Robot-assisted surgery is expected to be more widely used, and further technical
improvements are needed.
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1. Introduction

The use of minimally invasive surgery (MIS) in obstetrics
and gynecology began with surgery for benign ovarian and
uterine tumors and is now being used for early-stage uterine
cervical or uterine corpus cancers and pelvic uterine prolapse.
The results of the GOG-LAP2 (Laparoscopy Compared with
Laparotomy for Comprehensive Surgical Staging of Uterine
Cancer: Gynecologic Oncology Group Study LAP2) study
(NCT00002760) in 2009 [1] indicated no difference in prog-
nosis between laparotomy and laparoscopy in early-stage uter-
ine corpus cancers and improved surgical outcomes, such as
shorter hospital stays and fewer complications, for patients
who underwent laparoscopy compared with laparotomy [2, 3].
Laparoscopic surgery for early-stage uterine corpus cancer and
cervical cancers started to be covered by public insurance
in 2014 and 2019, and is being widely performed in Japan.
Robot-assisted surgery began to be used for prostate cancers
due to its initial benefit of an enlarged view of the urological
field. It is now indicated for colorectal, stomach, lung, blad-
der and uterine corpus cancers. Robot-assisted gynecologic
surgery is indicated for uterine myoma, a benign disease, and
the number of cases of robotic-assisted surgery for benign and
malignant gynecologic diseases in the United States exceeds
that of urological surgery. Currently, other types of robot-
assisted devices are being developed, and the number of robot-

assisted surgeries is expected to increase in the near future.
At our hospital, we first began using robot-assisted surgery

for early-stage uterine corpus cancer in November 2018 and
have since performed 40 operations. This study aimed to as-
sess the learning curve, complications and outcomes of robot-
assisted surgery.

2. Materials and Methods

We performed 40 cases of robot-assisted surgery for early-
stage uterine corpus cancer from 01 November 2018, to 31
December 2021. Written consent was obtained from all pa-
tients who underwent surgery, and opt-out for the retrospective
study was posted on the Oita University website. Five cases
were excluded because they underwent additional operations,
including colporrhaphy or did not undergo lymphadenectomy.
The same operator, a specialist in gynecological laparoscopic
surgery, performed all robot-assisted operations. The operator
has conducted over 500 gynecological laparoscopic surgeries
for myoma uteri, ovarian tumors, ectopic pregnancies, and
uterine cervical and corpus cancers.
Before the robot-assisted surgery, all patients were assessed

for the absence of glaucoma, cerebral aneurysms, and other
complications that might have negative indications for robot-
assisted surgery. We did not impose surgical restrictions on

https://www.ejgo.net/
http://doi.org/10.22514/ejgo.2022.054
https://www.ejgo.net/


22

patients with high BMI.
We used the Da Vinci surgical system (Intuitive Surgical

System USA) for robot-assisted operations. The patients were
placed in the lithotomy position, with the head in the lower
position by 15 to 20 degrees. Five ports were created in
the upper abdomen. The center port was used as the camera
port, three for the robot arms, and the remaining one was
for the assistant physician. This study did not use a uterine
manipulator, usually used in gynecologic benign laparoscopic
surgery, to avoid the risk of uterine perforation and tumor
dissemination.
We determined the differences in operative duration, amount

of bleeding, and the number of resected lymph nodes between
the first 20 patients and the latter 15 patients, as well as between
obese and non-obese patients. The t-test was employed for
statistical analyses.

3. Results

The 40 cases were pre-operatively diagnosed with stage IA
uterine corpus cancer based on computed tomography scan
and magnetic resonance imaging (MRI), and G1 or G2 of the
uterine corpus cancer. The patients’ baseline data are shown in
Table 1. They had an average age of 57 years and an average
body mass index (BMI) of 25 (Table 1). Since obesity is one
of the risk factors for uterine corpus cancer, the patients in
this study tended to have a higher BMI than average female
Japanese patients.
Of the 40 patients, 36 were classified as stage IA based

on the International Federation of Gynecology and Obstetrics
(FIGO), 2 as stage IB, and 2 with lymph-node metastasis as
stage IIIC1. The latter 4 received 6 courses of chemother-
apy using paclitaxel and carboplatin. Three elderly patients
without lymph node dissection and two with pelvic organ
prolapse who underwent vaginoplasty were excluded from
further analysis.
Fig. 1 shows the total operation time, console time, and

blood loss during the operation in 35 cases. Fig. 2 shows
the comparison in operation time and amount of blood loss
between the first 20 and the following 15 surgeries in our hos-
pital. It could be observed that the surgeon’s skills significantly
improved after the first 20 cases of surgery. Additionally, there
was no significant difference in the number of removed lymph
nodes between the first 20 cases and the latter 15 cases (data
not shown). Further, no difference was observed in operation
time and blood loss between the obese (BMI ≥30) and non-
obese patients (Fig. 3).
In regard to surgery-related complications, 6 patients had

infections (urinary tract infection (n = 4) and peritonitis (n
= 2)), 1 had subcutaneous emphysema, and 1 had vaginal
dehiscence. There were no cases of conversion from robot-
assisted surgery to open surgery. All complications except
subcutaneous emphysema occurred in the first 20 cases. The
first 20 patients received a ureteral stent, which might have
contributed to the higher frequency of urinary tract infections.
No serious life-threatening complications were observed. In
one patient, a vaginal stump recurrence was detected after
surgery and was treated with additional chemotherapy.

TABLE 1. The characteristics of the patients assessed in
this study.

Patient characteristics (n = 40)
Age (mean (SD)) 57 (13)
BMI (mean (SD)) 25 (5)
Total operation time (mean(SD)) 273 (45)
Console time (mean (SD)) 209 (47)
Blood loss (mean (SD)) 108 (114)
The number of resected lymph nodes 25 (10)
Pathology

endometrioid adenocarcinoma 39
mucinous carcinoma 1

Pathological stage
IA 36
IB 2
IIIC1 2

complication infection
peritonitis 2
urinary infection 3
subcutaneous emphysema 1
dehiscence of vaginal stump 1
recurrence 1

BMI: body mass index; SD: standard deviation.

4. Discussion

In the past, open surgery was routinely performed for
gynecologic malignancies, and with developments in
minimally in MIS, laparoscopic surgery is now indicated for
early-stage uterine cancer, shifting the operative method from
laparoscopic surgery to robot-assisted surgery. Robot-assisted
surgery was first commonly used for prostate cancer, which
requires a delicate procedure and a deep field of view,
and is now widely used in the respiratory, cardiovascular,
gastrointestinal and gynecological fields. Robot-assisted
surgery is very important for gynecologic malignancies
because, like prostate cancer surgery, it requires delicate
deep-field techniques and good visualization. Moreover,
robot-assisted surgery is also indicated for benign uterine
myoma, and in theUnited States, the gynecological department
comprised the largest number of robot-assisted surgery [3, 4].
Some papers have reported that the learning curve for robot-

assisted surgery requires 20 to 30 cases for significant im-
provement in many departments, including gynecology and
urology [5–7]. On the other hand, Hwang et al. [8] and Chong
et al. [9] reported that the learning curve for laparoscopic
surgery for gynecologic malignancies is generally 35 and 50
cases, respectively. Flynn et al. [10] studied the learning
curve for laparoscopic cholecystectomy and robotic-assisted
cholecystectomy and reported that robotic-assisted cholecys-
tectomy had a faster learning curve. Similarly, Goh et al. [11]
reported that robot-assisted surgery for periampullary tumors
has a faster learning curve than laparoscopic surgery. In this
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FIGURE 1. Total operative time, console time and blood loss in 35 patients undergoing robot-assisted surgery for uterine
corpus cancer in our hospital.

F IGURE 2. Comparison of early and late cases. Comparison of total operative time (A), console time (B), blood loss (C),
and the number of lymph nodes removed (D) between the first 20 and following 15 uterine corpus cancer operations using robot-
assisted technology in our hospital. There were statistically significant differences between the first 20 cases and the following
15 cases in operation and console time.
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FIGURE 3. Comparison of obese and non-obese cases. Comparison of total operative time (A), console time (B), blood loss
(C), and the number of lymph nodes removed (D) between obese and non-obese patients undergoing robot-assisted surgery for
uterine corpus cancer in our hospital. There were no statically significant differences between obese (BMI ≥30) and non-obese
(BMI <30) patients.

present study, although the total operation time and console
time of robot-assisted procedures significantly decreased after
the first 20 cases, we did not find any significant differences in
the amount of blood loss and the number of removed lymph
nodes between the former 20 and later 15 cases, which we
believe might be related to the ample experience of the op-
erator with laparoscopic surgery. The significant difference
in operation time and console time could be attributed to the
time taken for the surgeons to become accustomed to preparing
robotic equipment for use. Gungorduk et al. [12] studied the
improvements in robot-assisted hysterectomy by residents and
concluded that the improvements in the technique of robot-
assisted surgery problems earlier in the resident group who
had experienced laparoscopic surgery compared with another
resident group without those experiences.

Obesity is one of the factors complicating cancer surgery
due to the obstruction of surgical view by adipose tissues,
especially for open surgeries. The implementation of robot-
assisted surgery was found to overcome this issue in obese
patients because it does not require as much force to operate
forceps or secure visual fields [4, 5]. Another study reported
that in obese patients, robot-assisted surgery was associated
with a significantly reduced operating time and blood loss,
increased number of lymph nodes removed and decreased
hospital stay compared with open surgery [4]. Peacock et al.
[13] reported that in obese patients with lower rectal cancer,
robot-assisted surgery was also beneficial in reducing blood

loss and the incidence of several complications compared with
open surgery. Contrastingly, Gracia et al. [14] reported that
robot-assisted surgery might not be advantageous for obese
patients because they observed that a BMI above 30 increased
hospital stay by an average of two days and that patients with a
BMI below 25 had significantly more blood loss than those
with a BMI of 30. However, our results showed that the
amount of bleeding and operation time was not significantly
prolonged in obese patients with over 30 BMI and there was
no increase in complications in obese patients. Improvements
of operation techniques might help surgeons to overcome the
challenges of surgery in obese patients.

Complications associated with robot-assisted surgery are
less frequent compared with open or laparoscopic surgery due
to shorter hospital stays and less blood loss [13, 15]. In
this present study, postoperative infection, including urinary
tract infection and peritonitis, was the most common com-
plication and was more frequent in the first 20 patients. A
probable reason for this observation could be related to the
insertion of a W-J catheter in the first 20 patients. However,
it could also be related to the surgeon’s familiarity with the
technique, as it was demonstrated that complications tended
to be more prevalent when a new technique is first imple-
mented, regardless of whether it is robot-assisted surgery or
other approaches [4]. Hence, improvement in the operation
technique might be associated with decreased complications.
Giannini et al. [16] reported their findings on a modified
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fragility index (mFI) in endometrial cancer, which quantifies
11 variables comprising diabetes mellitus, functional status in-
dex>2, chronic obstructive pulmonary disease or pneumonia,
congestive heart failure, myocardial infarction, percutaneous
coronary intervention and/or stenting or angina, hypertension
requiring medication, peripheral vascular disease or ischemic
rest pain, impaired sensorium, transient ischemic attack or
cerebrovascular accident, and cerebrovascular accident with a
deficit in endometrioid uterine cancer. They found that obese
patients (BMI>40) or thosewith anmFI>3 had a significantly
higher risk of severe complications. Comparatively, 2 patients
had a BMI >40, but no patient had an mFI ≥3 in our study,
which might partly explain the lack of serious complications.
In this study, the learning curve for robot-assisted surgery

for uterine cancer was improved in 20 cases, and robot-assisted
surgery was shown to be useful in obese patients. The limita-
tion of this study is that data for a single surgeon is not yet
sufficient for generalization. But surgeons familiar with la-
paroscopic surgery are expected to learn robot-assisted surgery
quickly. Because minimally invasive surgery will increase in
the future, surgeons will need to become familiar with robot-
assisted surgeries and traverse the learning curve for each new
technique.
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