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Abstract

This study aimed to evaluate the feasibility and safety of laparoscopic surgery for endometrial
cancer in a non-academic general hospital in Japan. A retrospective analysis was performed on clinical
stage IA endometrial cancer patients with G1 or G2 endometrioid carcinoma on endometrial biopsy.
Out of the 51 patients included in this study, 35 underwent laparoscopic surgery, while 16 had open
surgery. Perioperative complications occurred in 3 patients (8.5％) in the laparoscopic surgery group
and in 5 cases (31.2％) in the open surgery group. No serious adverse events were identified.
Recurrence occurred in 2 patients who underwent laparoscopic surgery, but there was no statistically
significant difference in relapse-free survival between the laparoscopic and open surgery groups. Our
findings suggest that laparoscopic surgery for low-risk endometrial cancer can be safely performed
not only in high-volume academic institutions but also in non-academic general hospitals in Japan.
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Introduction

Total hysterectomy and bilateral salp-

ingo-oophorectomy with surgical staging is the

standard primary treatment for early-stage

endometrial cancer cases1). In recent years,

minimally invasive surgery has become the

preferred approach when it is technically

feasible1). Since Japanʼs health insurance system

approved laparoscopic surgery for low-risk

endometrial cancer patients in 2014, it has become

widely adopted in Japan. According to the Japan

Society of Obstetrics and Gynecology tumor

registry database in 2020, patients who under-

went minimally invasive surgery (MIS), such as

laparoscopic or robot-assisted surgery, accounted

for about 50％ of cases with stage IA endometrial

cancer2).

Several retrospective studies have been con-

ducted in a single Japanese institution on laparos-

copic surgery for endometrial cancer, all of which

reported the feasibility and safety of the minimal-

ly invasive surgical procedure3)~9). However, as

most of these investigations were conducted at

high-volume academic hospitals, the feasibility

and safety of laparoscopic surgery for endometrial

cancer in non-high-volume, non-academic hospit-

als in Japan have not been clearly verified.

Therefore, we retrospectively reviewed the cases

of endometrial cancer treated by laparoscopic

surgery in our institution, a non-academic general

hospital, and assessed the surgical and oncological

outcomes.

Patients and Methods

We retrospectively reviewed electronic medic-
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al records and selected cases with endometrial

cancer who underwent laparoscopic or open

surgery for clinical stage IA lesions at our hospital

between January 2015 and July 2022. Written

informed consent was obtained from each patient.

The study was approved by our institutional

review board (reference number : 1003).

Clinical stages were determined by physical

examination and imaging studies including both

computed tomography and magnetic resonance

imaging. Only cases with G1 or G2 endometrioid

carcinoma on endometrial biopsy were included in

this study, in accordance with the criteria for

laparoscopic surgery required by Japanʼs health

insurance system for patients with clinical stage

IA endometrial cancer.

In most cases, laparoscopic surgery included

total hysterectomy, bilateral salpingo-ooph-

orectomy, and pelvic nodal dissection. In some

cases of open surgery, additional para-aortic

nodal biopsy was performed when intraoperative

findings did not exclude the presence of enlarged

para-aortic lymph nodes. Surgery was performed

by gynecologic oncologists certified by the Japan

Society of Gynecologic Oncology in all cases. For

laparoscopic surgery, a board-certified laparosco-

pic surgeon was also present. To prevent

peritoneal spillage of cancer cells during laparos-

copic surgeries, we followed the standard

methods, including suturing the cervix vaginally

to close the external os, clipping and/or cauteriz-

ing the fallopian tubes at the beginning of the

surgery, cleaning the vagina immediately before

colpotomy, placing the resected uterus in a bag

before transvaginal extraction, and avoiding the

use of uterine manipulators.

We categorized surgery-related complications

into three types : intraoperative complications ;

early postoperative complications that occurred

before hospital discharge ; late postoperative

complications that occurred after hospital dis-

charge. In the latter two categories, complications

were graded according to the Japan Clinical

Oncology Group criteria for postoperative

complications10).

To compare differences between two groups,

we used the Mann-Whitney U test and the

chi-squared test. Relapse-free survival was

calculated using the Kaplan‒Meier method. All

statistical analyses were performed using EZR, a

graphical user interface for R developed by

Saitama Medical Center, Jichi Medical University,

Saitama, Japan11).

Results

Of the 51 patients included in this study, 35

underwent laparoscopic surgery and 16 had open

surgery. Until 2018, patients were presented with

unbiased information about both surgical

approaches and could choose either one based on

a consensus reached between patients and

physicians. However, in 2019 we began recom-

mending laparoscopic surgery for patients with

endometrial cancer whose preoperative diagnosis

met the requirements of Japanʼs health insurance

system. Since then, 23 out of 29 patients (79.3％)

with clinical stage IA endometrial cancer with

low-grade histology underwent laparoscopic

surgery. The remaining 6 patients were ineligible

for laparoscopic surgery due to the following

conditions : large tumor volume (in two cases),

large uterus with myoma, difficulty in transvagin-

al removal of the uterus due to congenital disease,

prior history of multiple open abdominal surger-

ies, and the need for prompt surgery due to

comorbid cerebrovascular disease.

The clinical and pathological characteristics of

the cases are presented in Table 1. Pelvic lympha-

denectomy was performed in the majority of

cases in both the laparoscopic surgery group

(94.2％) and the open surgery group (93.7％).

Additionally, para-aortic nodal biopsy was per-

formed in six patients who underwent open

surgery. In one patient who underwent laparosco-

pic surgery, the unilateral ovary was preserved at

her request. Pathologic examination of the

hysterectomy specimens confirmed low-grade

(grade 1 or grade 2) endometrioid carcinoma in 50
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of 51 cases. In one case, the final pathology

revealed squamous cell carcinoma. Surgical

staging identified stage IB carcinoma or a more

advanced lesion in 6 patients (11.7％).

Surgical outcomes are shown in Table 2. None

of the laparoscopic cases required conversion to

laparotomy. Intraoperative injuries to the sur-

rounding viscera were not identified. Two lapar-

oscopic cases and two patients in the open

surgery group had one or more grade 2 postopera-

tive complications. Grade 3 or higher complica-

tions did not occur. The incidence of adverse

events related to surgery was not statistically

different between the laparoscopic surgery group

and the open surgery group, but the estimated

amount of blood loss during surgery was greater
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Table 1 Clinical characteristics

Laparoscopic surgery (n=35) Open surgery (n=16) P value

Age (years), range 32-82 (median 56.0) 41-85 (median 56.5) 0.65

BMI (kg/m2), range 16.8-46.0 (median 26.4) 19.8-38.6 (median 27.0) 0.87

Pelvic lymphadenectomy, n

Yes 33 (94.2％) 15 (93.7％) 1

No 2 1

Final histological diagnosis, n

Endometrioid, G1 or G2 35 (100％) 15 (93.7％) 0.68

Other histology 0 1

Pathological T and N, n

pT1a, pN0 31 (88.5％) 14 (87.5％) 1

pT1b, pN0 2 1

pT2, pN0 1 0

pT3a, pN0 0 1

pT1a, pN1 1 0

Adjuvant therapy, n

None 32 (91.4％) 14 (87.5％) 1

Chemotherapy 3 2

Follow-up period (months), range 1-78 (median 34) 6-61 (median 45) 0.64

Recurrence, n 2 (5.7％) 0 0.84

Table 2 Surgery-related outcomes

Laparoscopic surgery (n=35) Open surgery (n=16) P-value

Estimated blood loss (ml), range 0-438 (median 50) 20-2586 (median 225) 0.0003

Cases with intraoperative complications, n 0 1 (6.2％) 0.68

blood transfusion, n 0 1

Cases with early postoperative complications, n 1 (2.8％) 1 (6.2％) 0.68

Surgical site infection, n 1 (G2) 1 (G2)

Cases with late postoperative complications, n 2 (5.7％) 3 (18.7％) 0.34

Lower extremity lymphedema, n 2 (G1) 2 (G1)

Lower extremity lymphangitis, n 0 1 (G2)

Infected pelvic lymphocele, n 1 (G2) 0

Abdominal incisional hernia, n 0 1 (G1)



in the open surgery group.

Out of the 51 cases included in this study,

cancer recurrence was identified in two cases,

both of whom had undergone laparoscopic

surgery. These two cases are summarized in

Table 3. One patient (case 1), aged 32 years,

underwent laparoscopic surgery, including hys-

terectomy, right salpingo-oophorectomy, left

salpingectomy and pelvic lymphadenectomy. The

left ovary, which showed no gross lesion, was

preserved in line with her strong request.

Pathologic examination revealed no extrauterine

lesion, although surgical staging was incomplete,

as described above. An intrapelvic tumor involv-

ing the left ovary and/or the pelvic lymph node

and multiple liver metastases developed 11

months after the surgery. Another case (case 2)

underwent laparoscopic surgery consisting of

hysterectomy, bilateral salpingo-oophorectomy

and pelvic lymphadenectomy as initial therapy.

Peritoneal tumors developed 30 months later.

The rates of relapse-free survival in the

laparoscopic surgery group and the open surgery

group were not statistically different (Fig. 1). No

patient died of the disease during the follow-up

period.

Discussion

Our findings suggest that laparoscopic surgery

for low-risk endometrial cancer is well-tolerated

not only in high-volume academic institutions but

also in general non-academic hospitals in Japan.

Of the 51 cases involved in this study, only one

case (1.9％) had an upgraded histological diagno-

sis after postoperative pathological examination.

This low percentage is consistent with similar

retrospective studies conducted at high-volume

academic institutions in Japan, where the rates of

patients whose preoperative diagnosis of G1 or G2

endometrioid carcinoma was upgraded on final

pathology ranged from 1.2％ to 11.6％4)6)7)9).

Similarly, postoperative upstaging was detected

in 6 patients (11.7％) in the current study, which

is comparable to the rates reported in other

studies (8.9％ to 15.4％)4)6)7)9). These results

suggest that our preoperative assessment, includ-
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Table 3 Summary of two patients with recurrence.

Case 1 Case 2

Age (years) 32 65

Primary surgery TLH + USO + US + PLND TLH + BSO + PLND

Tumor size 35 × 15mm 25 × 20mm

Histologic type/grade Endometrioid carcinoma, G2 Endometrioid carcinoma, G2

Depth of myometrial invasion 1mm (myometrial thickness : 29mm) 1mm (myometrial thickness : 10mm)

LVSI Negative Negative

Peritoneal cytology Negative Negative

FIGO stage IA IA

Detection of MSI Positive (MSI-H) Negative

Adjuvant therapy None None

Time to first recurrence 11 months 30 months

Sites of recurrence Left ovary and/or pelvic lymph node, liver Peritoneal cavity

Therapy for recurrence Chemotherapy (DC, AP), pembrolizumab Chemotherapy (TC)

Outcome＊ Alive with disease (32 months) Alive with disease (14 months)

＊ The number of months in parentheses indicates the length of time since the first relapse.

Abbreviations : AP, doxorubicin/cisplatin ; BSO, bilateral salpingo-oophorectomy ; DC, docetaxel/carboplatin ; LVSI,

lymphovascular space invasion ; MSI, microsatellite instability ; PLND, pelvic lymph node dissection ; TC, paclitaxel/carbo-

platin ; TLH, total laparoscopic hysterectomy ; US, unilateral salpingectomy ; USO, unilateral salpingo-oophorectomy.



ing imaging studies and histologic evaluations,

was adequate and acceptable.

Out of the 35 patients who underwent laparos-

copic surgery, three patients had four periopera-

tive complications (overall complication rate of

11.4％). There were no serious adverse events.

This morbidity profile does not differ largely from

that reported in other Japanese studies conducted

at high-volume academic institutions, where

perioperative complication rates ranged from

2.4％ to 15.9％4)6)7)9). The safety of laparoscopic

surgery including pelvic nodal dissection for

endometrial cancer has been demonstrated in

clinical trials12)13) and retrospective observations,

including Japanese academic studies4)6)7)9). Our

results suggest that this safety can be replicated

in non-academic general hospitals. This is consis-

tent with the study by Wright et al., who reported

that surgeon and hospital volume appear to have

little effect on perioperative morbidity and

mortality in women with endometrial cancer

undergoing laparoscopic hysterectomy14).

According to the investigation by Matsuzaki et

al in 2021, no studies had examined the association

between hospital surgical volume and oncologic

outcomes in minimally invasive surgery for

gynecologic malignancies15). In 2022, Machida et

al. reported that treatment at high-volume

centers was associated with survival benefits

among women in Japan with the three types of

gynecologic malignancies including endometrial,

cervical and ovarian cancer16). The study re-

vealed a counterintuitive finding : women with

stage I endometrial cancer in high-volume

centers had significantly higher OS rates than

those in low-volume centers. However, laparosco-

pic and open surgeries were not analyzed

separately in the study. Thus, the volume-out-

come relationship for oncologic outcome in

endometrial cancer patients undergoing laparos-

copic surgery remains understudied. In our study,

relapse-free survival was not different between

the laparoscopic and open surgery groups. No

port-site metastasis specific to laparoscopic

surgery was observed. Although the follow-up

period was relatively short, the oncologic outcome

was not compromised.

We recognize a number of limitations of our

study. First, it is a retrospective study with a

relatively small number of cases. Second, the
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Fig. 1 Kaplan-Meier curves of relapse-free survival for each group
(laparoscopy vs open surgery). The logrank test showed no
statistically significant difference between the two groups.



follow-up period was short ; the median follow-up

period was 34 months in the laparoscopic surgery

group. Third, because the study was conducted at

a single institution, it is unknown whether the

surgical and oncologic results obtained in this

study are universally observed in other

non-academic institutions. It is important to note

that the oncologic outcome may be influenced by

the eligibility criteria for minimally invasive

surgery, which can vary between institutions. In

our study, we only performed laparoscopic

surgery on patients for whom en-bloc transvagin-

al removal of the uterus was clearly possible, and

we avoided in-bag morcellation due to the risk of

rupturing the plastic bag. As a result, laparoscopic

surgery was not recommended for cases with

large tumors. Given that a large tumor volume in

endometrial cancer has been suggested as a

possible risk factor for recurrence even in the

early stages9), it is possible that our selection

criteria excluded high-risk patients from the

laparoscopic surgery group, introducing a poten-

tial selection bias.

In conclusion, our results suggest that laparos-

copic surgery for stage IA, low-grade endomet-

rial cancer can be safely performed not only in

high-volume academic institutions but also in

non-academic Japanese general hospitals.
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（和文抄録）

当院（一般的な総合病院）における子宮体癌に対する

腹腔鏡下手術の検討

松山赤十字病院 産婦人科

栗 原 秀 一，平 山 亜 美，西 野 由 衣，田 渕 景 子，池 田 隆 史，駒 水 達 哉，

中 野 志 保，瀬 村 肇 子，髙 杉 篤 志，信 田 絢 美，梶 原 涼 子，本 田 直 利

我が国では 2014 年に子宮体癌に対する腹腔鏡下手術が保険適応となった．一般的な総合病院での

本術式の安全性，妥当性に関して評価をおこなうことを目的として本研究を実施した．術前の評価で

IA期と推定され，術前の病理診断がG1あるいは G2 の類内膜癌であった 51 例（腹腔鏡下手術：35 例，

開腹手術：16 例）に関して後方視的検討を加えた．周術期合併症の発生率は腹腔鏡下手術で 8.5％，

開腹手術で 31.2％であり，重篤な合併症はみられなかった．腹腔鏡下手術を施行した 2例のみに再発

がみられたが，開腹術施行群と比較し無再発生存率に有意な差はみられなかった．子宮体癌に対する

腹腔鏡下手術は一般的な総合病院においても安全で妥当な術式であると思われる．

キーワード：子宮体癌，腹腔鏡下手術，低侵襲手術，医療施設別手術件数（Hospital surgical volume）
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