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Objective: The purpose of this study was to report our experience with the application of the da Vinci Xi system in 
endometrial cancer.

Methods: The electronic medical records of 21 patients with endometrial cancer who visited Hallym University Sacred 
Heart Hospital and Hallym University Sacred Dongtan Hospital between 2015 and 2018 were reviewed. Da Vinci Xi robot-
assisted hysterectomy and pelvic lymph node dissections were performed.

Results: The cancer stages according to the International Federation of Gynecology and Obstetrics staging system were Ia, 
Ib, IIIb, and IVb in eight, 11, one, and one patient, respectively. The histology was endometrioid cancer in 19 patients, clear 
cell carcinoma in one, and serous carcinoma in one. The operation and docking times decreased with an increasing number 
of cases. The length of hospital stay was not shortened. The operation results were adequate in terms of pathological 
margin-free status and number of lymph nodes harvested. The bleeding amount was minimal.

Conclusion: The da Vinci X system is useful as a traditional robotic system or laparoscopic surgical tool in operations for 
endometrial cancer.
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INTRODUCTION

Endometrial cancer has an increasing incidence in Korea 

and is one of the surgically curable cancers [1]. Vaginal 

bleeding is the typical and important sign that makes endo-

metrial cancer detectable in its early stage. Early stage en-

dometrial cancer is adequate for minimally invasive surgery, 

which is known to be a better method than laparoscopy or 

open laparotomy for endometrial cancer staging [2,3]. The 

Food and Drug Administration (FDA) approved the use of 

the robotic platform for laparoscopic surgery for gyneco-

logical cancer hysterectomy in 2005. The FDA warned 

about the safety problem of the robot-assisted surgical de-

vice for mastectomy and other cancers on February 28, 

2018. The treatment of the cervical cancer is now contro-

versial, because the surgery using robotic system in locally 

advanced cervical cancer is not recommended in cervical 

cancer by FDA [4].
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The robotic platform is developed day bay day. da Vinci Si 

was the prototype of the robotic surgical system. It has four 

large arms, which limited its motion and required a large 

space to maneuver. Docking of the da Vinci Si system is dif-

ficult compared with that of the new prototype. Recently, 

the latest system, da Vinci Xi, was introduced in some can-

cer and benign tumor surgeries. It is easy to dock because 

of its movable arm head and joints that can be manipulated 

to several directions. The length of its arms is enough to ap-

proach the deep pelvic cavity from the supraumbilical ports.

Until now, robotic surgery remains a safe treatment 

method for endometrial cancer. Here, we report our short-

term experience of using the recent model (da Vinci Xi sys-

tem) in 21 endometrial cancer staging operations.

MATERIALS AND METHODS

From 2015 to 2018, 21 patients with endometrial cancer 

were treated with da Vinci Xi system in Hallym University 

Sacred Heart Hospital and Hallym University Sacred Dong-

tan Hospital. Their medical records were reviewed retro-

spectively in patients who were performed complete surgi-

cal staging including pelvic lymph node dissection and 

hysterectomy. Eleven patients who got simple hysterecto-

my without lymph node dissection were excluded from the 

study in order to gain the even operation factors. 

RESULTS

Most patients had early stage Ia and Ib endometrial can-

cer. One patient had stage IIIb with pelvic lymph node me-

tastasis, and another had stage IVb with supraclavicular 

lymph node metastasis. The mean age and body mass index 

of the patients were 58.3 years and 25.7 kg/m2, respec-

tively. Fifteen patients had a history of abdominal surgery, 

with a mean preoperative CA125 level of 27.4±34.9 U/mL. 

Endometrioid type was the most frequent histology. One 

patient had clear cell type, and another had serous carcino-

ma. The average number of harvested lymph nodes was 

44.5 (range, 8–59). None of the patients had conversion to 

laparotomy and intraoperative or postoperative complica-

tions (Table 1).

The mean docking time was 8 minutes. The docking dura-

tion was also 8 minutes (range, 6–20 minutes). It is much 

shorter than the 20-minute docking duration of the previ-

ous model (da Vinci SI system) (Fig. 1). The bleeding amount 

was minimal, and the decrease in hemoglobin level was as 

small as 50–300 mL, smaller than that in open laparotomy 

(1,000 mL). The length of hospital stay was long (mean, 10 

days), but was shortened to 3 days for those who wanted 

Table 1. Patients’ characteristics

Characteristic Case (n=21)

Age (years) 58.31±7.95

Parity 1.67±0.86

Body mass index (kg/m2) 25.75±5.34

History of abdominal surgery 12 (57.1)

Comorbid medical disease 15 (71.4)

Preoperative CA125 level (IU/mL) 27.46±34.99

Values are presented as mean±standard deviation or number 
(%).
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Fig. 1. The trend shows a shortening of operation time with increased experience.
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to be discharged early. The complications of the operation, 

not the patient’s will, prolonged the hospitalization duration. 

After 3 days, patients are usually free from postoperative 

pain (Table 2).

DISCUSSION

Robotic surgery had to be discarded because of the FDA 

warning issued early in 2019. The danger of robotic surgery 

is limited to cervical cancer among the gynecological can-

cers. In endometrial cancer, robotic surgery has a longer 

history than in cervical cancer and has proven safe. Bog-

gess reported no significant difference in endometrial can-

cer staging among the three types of surgery, namely lapa-

roscopy, laparotomy, and robotic surgery [3]. In 138 open 

laparotomy, 81 laparoscopy, and 103 da Vinci robotic hys-

terectomy cases, robotic surgery showed no inferiority in 

performance during the operations in terms of incidence of 

complications, amount of blood loss, and number of pelvic 

lymph nodes harvested. Park et al. [2] also reported 

through a meta-analysis, except for vaginal cuff dehiscence, 

that robotic hysterectomy was better than open laparoto-

my or laparoscopic surgery in terms of amount of blood 

loss, length of hospital stay, number of pelvic lymph nodes 

harvested, and transfusion requirement. According to 

Walker’s report, the survival outcome of laparoscopy is not 

inferior to that of open laparotomy in endometrial cancer 

[5]. Patient quality of life is better and recovery is earlier by 

at least 2 weeks with laparoscopy than with open laparoto-

my [6]. The rapid recovery from operative discomfort with 

robotic surgery is undeniable. Endometrial cancer is a good 

candidate for robotic minimally invasive surgery. Thus, if 

available, robotic minimally invasive surgery should be in-

troduced in patients with endometrial cancer.

In the lithotomy position after anesthesia, docking of the 

da Vinci Xi system is started. The docking time is measured 

from the time of positioning the patient to the starting point 

of the operation in the console box. This is the benefit of 

the Xi system because of its movable arm head. In docking, 

a green laser light guides the head to the supraumbilical 

port. The lean arms of the da Vinci Xi system are easy to 

move and could be manipulated toward the correct direc-

tion easily.

As endometrial cancer is surrounded by thick and strong 

myometrium, the uterus is safe to operate and manipulate 

during operation. Before the cutting of the round ligament, 

the bilateral tubes are usually coagulated with bipolar for-

ceps to protect the spillage of endometrial cancer cells into 

the peritoneal cavity. The balloon of the uterine cavity is di-

lated at this point after the tubal cauterization. The other 

procedures are the same as those in radical hysterectomy. 

Bilateral external iliac, internal iliac, and obturator lymph 

node dissections are performed serially. The para-aortic 

lymph nodes are usually dissected to the infra-mesenteric 

artery level. One patient had para-aortic lymph node-posi-

tive cancer stage IVb with confirmed left supraclavicular 

metastasis. Owing to the limited coverage field of magnetic 

resonance imaging, the para-aortic lymph node metastasis 

was missed preoperatively. After the para-aortic metastasis 

was confirmed with biopsy, positron-emission tomography 

and computed tomography was performed, and fine-nee-

dle aspiration biopsy disclosed a distant metastasis. Even in 

the patients with stage IVb cancer, the hysterectomy mar-

gin was tumor-free pathologically, which means that the 

hysterectomy was adequate in all of the patients with endo-

metrial cancer. It was also due to the longer-arm instru-

ments of the Xi system, which can approach the deep pelvic 

cavity without changing the machine docking pattern.

The number of harvested lymph nodes was 45.5 (range, 

8–59), which is not inferior to that in open laparotomy and 

laparoscopic surgery, and in other reports [3,4,6].

A robotic system is a machine without intelligence that is 

used by surgeons. The surgeon is the determinant of the 

operation results. Surgeon skill is a highly important factor 

that influences the results in clinical trials. The uterine ma-

nipulator and operation procedure could be the co-factors 

that influence the results of the treatment of cervical can-

cer. However, in endometrial cancer, surgery seems effec-

tive and acceptable results can be expected.

Table 2. Results of da Vinci Xi radical hysterectomy in patients with 
endometrial cancer

Results (n=21)
Docking time (minutes)   8 (6–20)
Operation time (minutes) 292.5 (190–390)
Intraoperative complications None
Conversion to laparotomy None
Postoperative complications None
Number of pelvic lymph nodes 44.5 (8–59)
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In conclusion, surgery with the da Vinci Xi system is rec-

ommended as the primary operation for patients with en-

dometrial cancer. The da Vinci Xi system is easy and safe to 

use in endometrial cancer surgery. It is a much-improved 

machine compared with the old version, the Si system. The 

next-generation robot system, which includes a more ad-

vanced single-port robotic system, is much awaited. Fur-

ther studies with prospective randomization and larger 

number of patients are necessary.
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