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ABSTRACT

Objective: The efficacy of intra-abdominal cytoreductive surgery in patients with endometrial 
cancer and distant metastasis is equivocal. We investigated the effectiveness of such surgical 
treatment and whether it should be performed before or after chemotherapy (CT).
Methods: This study included patients with an International Federation of Gynecology 
and Obstetrics stage IVB endometrial cancer who received initial treatment at our hospital 
between January 2006 and December 2017.
Results: We retrospectively reviewed 67 patients with stage IVB endometrial cancer with 
distant metastases and classified them into preceding surgery (PS, n=23), chemotherapy 
followed by a surgery (CS, n=27), and CT (n=17) groups. We examined the achievement of 
resection with [R (1)] or without [R (0)] intra-abdominal macroscopic residue and survival. 
The median survival time for R (0) was 44 (95% confidence interval [CI]=9–not available 
[NA]) months in the PS group and 27 (95% CI=11–NA) months in the CS group. The median 
survival time for R (1) was 9 (95% CI=0–24) months in the PS group and 12 (95% CI=7–19) 
months in the CS group. The similar prognosis in both groups was worse with R (1) than with 
R (0). The survival curve for R (1) in the resection groups was similar to that of the CT group.
Conclusion: Achieving resection without intra-abdominal macroscopic residue for 
endometrial cancer with distant metastases, whether before or after CT, could extend 
patients’ survival.
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Synopsis
The benefit of intra-abdominal cytoreductive surgery for endometrial cancer with distant 
metastases is not clear. Even if distant metastases remain, intra-abdominal no residual 
resection could extent patient’s survival. Intra-abdominal no residual resection has the 
same prognosis whether performed before or after chemotherapy.
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INTRODUCTION

Endometrial cancer is the most frequent gynecological cancer in developed countries; its 
prevalence has been increasing continuously [1]. According to the International Federation 
of Gynecology and Obstetrics (FIGO) and the Japan Society of Obstetrics and Gynecology 
(JSOG), approximately 80% of patients with endometrial cancer are diagnosed at an early 
stage with a relatively favorable prognosis [2,3]. Reports of the JSOG indicated that stage IV 
endometrial cancer was infrequent in 2017, accounting for 7.5% of all endometrial cancers 
(0.2% with IVA, 7.1% with IVB, 0.2% with unknown), with a 5-year survival rate of 21%–26% 
[2,3]. The prognosis was poorer for patients with stage IVB and distant metastasis than those 
with stage IVB and intraperitoneal dissemination. Therefore, treatments to improve the 
prognosis of patients with stage IVB disease and distant metastasis are needed.

Chemotherapy (CT) is the initial treatment for patients with stage IVB disease and distant 
metastases. In some cases, a multidisciplinary treatment that combines CT with surgery 
could be effective. Several retrospective studies have suggested that cytoreductive surgery 
for stage IV endometrial cancer improves overall survival (OS) [4-6]. There are few reports 
on intra-abdominal cytoreductive surgery for patients with stage IVB and distant metastases 
[7,8], none of which are prospective studies. Some patients have intra-abdominal metastases, 
while others have extra-abdominal metastases. The treatment strategies are often determined 
individually, due to differences in tumor spread and the patient’s general condition [3].

This study aimed to investigate the effectiveness of intra-abdominal cytoreductive surgery 
in treating endometrial cancer with distant metastasis and whether surgery should be 
performed before or after CT.

MATERIALS AND METHODS

1. Patient population
Patients with endometrial cancer (FIGO stage IVB) who received their first treatment at 
our hospital between January 2006 and December 2017 were retrospectively assessed. We 
reviewed medical records, including physical examination notes, CT records, operative 
records, pathology reports, laboratory results, and prognosis information. We excluded from 
the study patients with non-epithelial malignancies, other active cancers, those who received 
radiotherapy as the initial treatment, and those who received only palliative care due to poor 
general condition.

2. Study definitions
The staging was based on FIGO 2009 guidelines, and the tumor grade and histology used
the World Health Organization 2014 classification [9,10]. The staging was determined
before treatment by histological biopsy analysis and imaging studies. Stage IVB was
divided into those with distant metastases and those with only intraperitoneal metastases.
Intraperitoneal metastases: excluding metastasis vagina, pelvic serosa or adnexa. Distant
metastasis: including metastasis to inguinal lymph nodes other than para-aortic or
pelvic nodes [10]. Histological type I includes Endometrial Grades 1 or 2, and mucinous
carcinoma. Histological type II includes Endometrial Grade 3, serous, clear, and
carcinosarcoma. OS was estimated from initial treatment for metastatic endometrial cancer
to the date of death or last contact.
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Response to preoperative CT was evaluated using the Response Evaluation Criteria in Solid 
Tumors (RECIST) classification (version 1.1) [11]. Age (<65 vs. ≥65 years) was defined as 
previously reported [12].

We retrospectively classified the patients into 3 groups according to their initial treatment. 
The preceding surgery (PS) group included patients who underwent cytoreductive surgery as 
their initial treatment and any postoperative therapy. The chemotherapy followed by surgery 
(CS) group included patients who underwent cytoreductive surgery after CT. The CT group 
included patients who did not undergo cytoreductive surgery after CT.

3. Surgery and CT
The patient’s treatment plans were discussed with the Cancer Board based on the extent of 
the disease and the patient’s general condition. Those determined to be able to undergo 
intra-abdominal lesion resection underwent surgery and were administered CT as adjuvant 
therapy. CT was administered to patients whose condition precluded undergoing complete 
intra-abdominal lesion resection. Surgery was performed once the CT made it possible. The 
basic surgical procedures used for endometrial cancer were total hysterectomy, bilateral 
adnexectomy, omentectomy, lymph node dissection, and cytoreduction. Cytoreductive 
surgery included diaphragmatic, spleen, partial liver, and bowel resection. Surgery for distant 
metastases included partial lung resection for resectable lung metastases and femoral head 
replacement for femoral head metastases. Total hysterectomy, bilateral adnexectomy, and 
tumor reduction were performed in all patients who underwent surgery. Intra-abdominal 
residual disease after surgery was defined as R (0): no macroscopic residual tumor or R (1): 
with macroscopic residual tumor [13]. Common Terminology Criteria for Adverse Events 
version 5.0 was used to assess perioperative complications [14]. We performed 2–6 courses of 
preoperative CT. The standard treatments comprised doxorubicin/cisplatin (doxorubicin 60/
m2, cisplatin 50/m2, day 1, q 21 days), docetaxel/cisplatin (docetaxel 70/m2, cisplatin 60/m2, 
day 1, q 21 days), or paclitaxel/cisplatin (paclitaxel 175/m2, carboplatin area under the curve of 
6 mg/mL/min, day 1, q 21 days) [15].

4. Statistical analysis
Cox regression model was used, and univariate and multivariate analyses were performed to 
identify prognostic factors for points of initial therapy. The endpoint for efficacy of surgery 
was OS and was compared between the PS and CS groups (n=50) and CT group (n=17). The 
endpoint of prognosis after surgery was compared between PS (n=23) vs. CS (n=27) groups. 
Median OS was estimated using the Kaplan-Meier method, and the confidence interval (CI) 
was calculated using the variance obtained by the Greenwood formula. Hazard ratios (HRs) 
were estimated using Cox regression model, with point estimates and 2-sided 95% CIs. The 
Easy R, version 1.55 was used for statistical analyses [1,16].

5. Ethics statement
All patients gave informed consent before participating in this study. We conducted this 
study in accordance with the Declaration of Helsinki, and the protocol was accepted by the 
Ethics Committee of the Cancer Institute Ariake Hospital, Japanese Foundation for Cancer 
Research (approval number, No. 2018-1245).
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RESULTS

1. Patient characteristics
A total of 124 patients with stage IVB endometrial cancer were diagnosed at our hospital 
during the study period. After excluding 4 who received only palliative treatment, we 
examined the data of 120 patients (Fig. 1). The median age was 60.5 (range 30–85) years, 
and the median follow-up was 17 (range 1–131) months (Table 1). Sixty-seven patients had 
distant metastases, 23 in the PS group, 27 in the CS group, and 17 in the CT group (Fig. 1). In 
all groups, histology was more frequent in Type II than in Type I (75.6%–85.2%). The distant 
metastasis sites varied among groups and included the lung, liver, and bone; the rate of 
distant metastasis to 2 or more organs was higher in the CT group (64.7%) than in the other 2 
groups (34.8% and 40.7%) (Table 1).

2. Prognostic factors and survival analysis
The median OS for the entire cohort was 19 (95% CI=14–24) months, and the 5-year OS 
proportion was 25.3%. The respective values for the 67 patients with distant metastasis were 
14 (95% CI=11–21) months and 21.6%.

Among the 67 patients with distant metastases, the median OS in the PS group was 21 (95% 
CI=9–56) months, and their 5-year OS proportion was 29.4%. The respective values among 
the preceding CT group; the CS group was 15 (95% CI=11–24) months and 23.2%, the CT 
group was 7 (95% CI=4–17) months and not available (NA) (Fig. 2). Performance status of 2 
or 3 was the only independent predictor of poor prognosis (HR=4.50; 95% CI=1.22–16.58). 
Inclusion in the PS group was not an independent prognostic factor (HR=0.83; 95% CI=0.41–
1.69; Table 2).
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Stage IVB
(n=124)

Parlliative care
(n=4)

With extra-abdominal meta
(n=67)

With surgery
(CS group†)

(n=27)

Without surgery
(CT group‡)

(n=17)

Preceding surgery
(PS group*)

(n=23)

Preceding chemotherapy
(n=44)

Without extra-abdominal meta
(n=53)

Fig. 1. Patient recruitment flow chart. 
CS, chemotherapy followed by surgery; CT, chemotherapy; PS, preceding surgery. 
*Patients who underwent surgery as the initial treatment, regardless of postoperative treatment. 
†Patients who underwent cytoreductive surgery after CT. 
‡Patients who did not undergo cytoreductive surgery before or after CT.
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Table 1. Characteristics of patients with stage IVB endometrial cancer and extra-abdominal metastasis
Factor Group PS* CS† CT‡

Follow-up (mo) 17 (1–131)
Age (yr) 60.5 (30–85)
Total 23 27 17
Age <65 13 (56.5) 22 (81.5) 13 (76.5)

≥65 10 (43.5) 5 (18.5) 4 (23.5)
Performance status 0, 1 23 (100.0) 26 (96.3) 15 (88.2)

2, 3 0 (0.0) 1 (3.7) 2 (11.8)
Body mass index <25 17 (73.9) 23 (85.2) 14 (82.4)

≥25 6 (26.1) 4 (14.8) 3 (17.6)
Hypertension 7 (30.4) 4 (14.8) 2 (11.8)
Diabetes mellitus 2 (8.7) 1 (3.7) 0 (0.0)
Histological type I 5 (21.7) 4 (14.8) 4 (23.5)

II 18 (78.3) 23 (85.2) 13 (76.5)
Abdominal dissemination Without 18 (78.3) 10 (37.0) 5 (29.4)

With 5 (21.7) 17 (63.0) 12 (70.6)
Distant lymph meta Without 16 (69.6) 13 (48.1) 7 (41.2)

With 7 (30.4) 14 (51.9) 10 (58.8)
Lung metastasis Without 9 (39.1) 16 (59.3) 10 (58.8)

With 14 (60.9) 11 (40.7) 7 (41.2)
Liver metastasis Without 21 (91.3) 22 (81.5) 12 (70.6)

With 2 (8.7) 5 (18.5) 5 (29.4)
Bone metastasis Without 15 (65.2) 16 (59.3) 10 (58.8)

With 8 (34.8) 11 (40.7) 7 (41.2)
No. of extra-abdominal metastasis organs <2 15 (65.2) 16 (59.3) 6 (35.3)

≥2 8 (34.8) 11 (40.7) 11 (64.7)
Values are presented as median (range) or number (%).
CS, chemotherapy followed by surgery; CT, chemotherapy; PS, preceding surgery.
*Patients treated by surgery as the initial treatment, regardless of postoperative treatment.
†Patients who underwent cytoreductive surgery after CT.
‡Patients who did not undergo cytoreductive surgery before or after CT.
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Fig. 2. Kaplan-Meier curves for the OS of patients with stage IVB endometrial cancer with by treatment group. PS 
vs. CS: HR (95% CI)=1.26 (0.65–2.44). PS vs. CT: HR (95% CI)=2.54 (1.20–5.37). 
CI, confidence interval; CS, chemotherapy followed by surgery; CT, chemotherapy; HR, hazard ratio; OS, overall 
survival; PS, preceding surgery.



3. Treatment efficacy
The complete and partial response rate (RECIST version 1.1) was 66.7% in the CS group and 
0% in the CT group (Table 3).

The median OS of patients who underwent cytoreductive surgery (PS + CS) was 17 (95% CI=12–
26) months, significantly longer than the 7 (95% CI=4–17) months in the CT group (HR [95%
CI]=2.86 [1.18–4.21]; Fig. S1) despite the high residual rate of distant metastases after intra-
abdominal cytoreductive surgery (87% in the PS group and 70.4% in the CS group; Table 3).

The median OS of patients (PS + CS groups) with R (0) and R (1) and those without surgical 
resection (CT group) were 27 (95% CI=17–NA), 12 (95% CI=7–15), and 7 (95% CI=4–17) 
months, respectively. The survival time of the R (0) group was significantly longer than that 
of the R (1) and CT groups. R (0) vs. R (1): HR (95% CI)=3.02 (1.53–5.4), R (0) vs. Without 
surgery: HR (95% CI)=3.83 (1.79–8.17) (Fig. 3).

The intra-abdominal R (0) resection rates in the PS and CS groups were 69.6% and 40.7%, 
respectively (Table 3). The respective median survivals of patients with R (0) and R (1) were 
44 (95% CI=9–NA) and 9 (95% CI=0–24) months in the PS group and 27 (95% CI=11–NA) and 
12 (95% CI=7–19) months in the CS group, with no difference between the groups in those 
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Table 2. Cox multivariate analysis for prognostic factors in patients with 
stage IVB endometrial cancer and distant metastasis
Factor HR (95% CI)
Age <65 yr -
Age ≥65 yr 1.02 (0.51–2.06)
Type I* -
Type II† 2.01 (0.89–4.53)
Performance atatus 0, 2 -
Performance atatus 2, 3 4.50 (1.22–16.58)
With abdominal dissemination 1.51 (0.82–2.79)
Without abdominal dissemination -
Preceding chemotherapy -
Preceding surgery 0.83 (0.41–1.69)
CI, confidence interval; HR, hazard ratio.
*Includes Endometrial Grades 1 and 2, mucinous carcinoma.
†Includes Endometrial Grade 3, serous, clear, and carcinosarcoma.

Table 3. Characteristics of patients after initial surgical treatment or CT
Factor Group PS* CS† CT‡

Total 23 27 17
Effect of preceding CT CR/PR NA 18 (66.7) 0 (0.0)

SD/PD NA 9 (33.3) 17 (100.0)
Intra-abdominal residual disease R (0)§ 16 (69.6) 11 (40.7) NA

R (1)‖ 7 (30.4) 16 (59.3) NA
Presence of distant metastases at the 
time of surgical treatment

Absent 3 (13.0) 8 (29.6) NA
Present 20 (87.0) 19 (70.4) NA

CTCAE version 5.0 Grades 3 or 4 With 1 (4.3) 0 (0.0) NA
Without 22 (95.7) 27 (100) NA

Values are presented as number (%).
CR, complete response; CS, chemotherapy followed by surgery; CT, chemotherapy; CTCAE, Common Terminology 
Criteria for Adverse Events; PR, partial response; NA, not applicable; PD, progressive disease; SD, stable disease.
*Patients who underwent surgery as the initial treatment, regardless of postoperative treatment.
†Patients who underwent cytoreductive surgery after initial CT.
‡Patients who did not undergo cytoreductive surgery before or after CT.
§No macroscopic residual tumor.
∥With macroscopic residual tumor.



with either R (0) or R (1). The prognosis of patients with R (1) was worse than with R (0) in 
both groups. The OS curve for patients with R (1) in the resection group (PS + CS) was similar 
to that of the CT group (Fig. S2).

DISCUSSION

The present study showed that intra-abdominal cytoreductive surgery prolonged the OS of 
patients with endometrial cancer and distant metastasis, especially those who achieved R (0) 
resection. The 5-year OS proportion at our institution was 25.3%, similar to previous reports 
[2,3]. Patients in this study were evaluated for surgery by the Cancer Board; however, the 
efficacy of intra-abdominal cytoreductive surgery for patients with distant metastases has 
been unclear, and judgments varied. Since the present findings suggest that intra-abdominal 
resection may improve prognosis, even in patients with distant metastasis, a positive 
decision could be made in the future. It is hoped that this process will improve the prognosis 
of patients with stage IVB disease.

The rate of PS in previous reports of endometrial cancer with distant metastasis was 63.6%–
83.3%, higher than at our hospital (34.8%) [8,9], possibly because patients at our hospital were 
referred to CT before surgery if it was assumed that R (0) could not be achieved. The complete 
intra-abdominal surgery rate at our hospital did not differ between the PS and CS groups, and 
similar OS was noted regardless of whether the initial therapy was surgery or CT. These results 
suggest that achieving R (0) could improve prognosis regardless of the therapy sequence.

The risk of perioperative complications in endometrial cancer is associated with 
comorbidities, such as diabetes and hypertension; additionally, comorbidities and 
complications have been reported to potentially affect oncologic outcomes [17,18]. In this 
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study, no difference was observed in comorbidities, such as diabetes and hypertension, 
between groups (Table 1) and the incidence of major complications in Grades 3–4 did not 
change with the timing of surgical treatment (Table 3).

The optimal timing for surgery in patients with endometrial cancer and distant metastasis 
remains unclear. In our study, the PS and CS groups had similar survival proportions (Fig. 
2). Furthermore, multivariate analysis showed that inclusion in the PS group was not an 
independent prognostic factor. Tobias et al. [19] reported that the use of neoadjuvant 
chemotherapy (NACT) increased from 106 of 661 patients (16.0%; 95% CI=13.2%–18.8%) in 
2010 to 224 of 938 (23.9%; 95% CI=21.2%–26.6%) in 2015 (p<0.001). However, while patients 
with primary debulking surgery (PDS) are at an increased risk of early death by surgery, they 
have a more favorable long-term prognosis. Khouri et al. [20] reported that less than half 
of patients undergoing NACT for endometrial cancer underwent interval debulking surgery 
(IDS) because the response of endometrial cancer to NACT was less sensitive than that of 
ovarian cancer; however, if IDS could be performed, survival was improved. Our results show 
that in both resection groups, the prognosis of patients with R (1) was worse than in those 
with R (0), with no difference between PS and CS (Fig. S2). This outcome was observed, 
despite the high residual rate of distant metastases after intra-abdominal cytoreductive 
surgery (87% in the PS group and 70.4% in the CS group; Table 3). Furthermore, the OS 
curve for those with R (1) was similar to that of those who did not undergo surgery (Fig. 3). 
These results suggest that surgery that achieves R (0) could improve survival, even in patients 
with endometrial cancer and distant metastases. Regardless of whether a case is PDS or IDS, 
surgery should be performed when it can be undertaken with the aim of achieving intra-
abdominal R (0).

The number of patients in this single-center report was large, and the treatment strategy was 
consistent. However, this was a retrospective study, limited by the non-randomized treatment 
methods. Recently, molecular analysis, as well as traditional prognostic factors, have been 
used to individualize clinical management and treatment options for endometrial cancer 
[21]. The introduction of molecular/genomic profiling can help to tailor the most appropriate 
treatment. In the progressive/metastatic setting, molecular characterization provides 
important information regarding the most appropriate therapy. Among them, microsatellite 
instability-high/mismatch repair deficient/tumor mutation burden-high is an important 
(agnostic) biomarker [22]. In addition, pembrolizumab for microsatellite instability-high/
mismatch repair deficient/tumor mutation burden-high and lenvatinib and pembrolizumab 
have become available as second-line treatments for metastatic or recurrent endometrial 
cancer [23]. Long-term survival has become possible for some patients with metastatic 
endometrial cancer with drug therapy alone. With the advent of more intense drug therapy, 
distant metastases are expected to be controlled and intraperitoneal debulking surgery may 
become more effective. Future treatment strategies may need to consider the molecular 
biology characteristics of patients.
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SUPPLEMENTARY MATERIALS

Fig. S1
Kaplan-Meier curves for the OS of patients with stage IVB endometrial cancer with and 
without surgery. With surgery: hazard ratio (95% confidence interval)=2.86 (1.18–4.21).

Click here to view

Fig. S2
Kaplan-Meier curves for the OS of patients with stage IVB endometrial cancer Whether or 
Not Intra-abdominal controlled surgery was achieved. R (0): no macroscopic residual tumor; 
R (1): with macroscopic residual tumor.

Click here to view
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