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Abstract
Objective  The selection criteria for secondary cytoreductive surgery (SCS) for recurrent endometrial cancer (EC) remain to 
be defined. The present study aimed to identify predictors for favorable survival after SCS for the disease.
Methods  We retrospectively reviewed the medical records of 112 patients who relapsed by 2016 among 1052 who were 
diagnosed with primary EC between 1985 and 2014. Characteristics associated with overall survival (OS) after SCS were 
identified using univariate and multivariate analyses.
Results  Twenty-nine of the 112 patients who relapsed underwent SCS. Complete resection was achieved in 18 (62%) patients, 
whose OS after SCS was significantly better than that of patients receiving incomplete resection (68 vs. 20 months; p = 0.001). 
Endometrioid histology and performance status (PS) 0 were significant and independent factors for a favorable OS (p = 0.005, 
and 0.049). The OS of patients with both factors was better than patients with one or no factors (median 75, 19 and 4 months; 
p = 0.001 and 0.00001). The number of predictors was associated with the rate of complete resection (p = 0.001).
Conclusions  Patients with endometrioid histology and PS 0 should be offered SCS for recurrent EC. Prospective trials are 
warranted to verify this proposal.
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Introduction

Endometrial cancer (EC) is the most common gynecologi-
cal malignancy in developed countries [1]. Although most 
patients diagnosed with EC have early-stage disease and a 
good long-term prognosis, EC recurs in about 13% of them 
with a mortality rate of ~ 25% [2]. The management of recur-
rent EC has not been standardized. Depending on the dis-
tribution of recurrent disease, chemotherapy, radiotherapy, 
surgery, or hormonal therapy is selected.

The standard management for EC at initial diagnosis is 
surgery, because EC is considered to be rather refractory to 

chemotherapy or radiotherapy. However, the role of second-
ary cytoreductive surgery (SCS) has not been determined 
in the setting of recurrent disease. Patients with localized 
central pelvic recurrence in previously irradiated fields have 
benefited from pelvic exenteration [3, 4], but the reported 
mortality rate is 1–10% [5, 6]. Although several studies have 
identified an association between non-exenterative surgery 
for patients with recurrent EC and improved survival [7–11], 
the results are limited by small patient cohorts. Thus, predic-
tors of favorable survival after SCS for recurrent EC remain 
to be clarified. The present study aimed to identify predictors 
of favorable survival after SCS for recurrent EC to identify 
patients who might benefit from SCS. The current findings 
provide useful information with which to formulate selection 
criteria and design prospective trials for SCS for recurrent 
EC.

Patients and methods

The study was approved by the Ethics Committee of Uni-
versity of Tsukuba Hospital. Among the 1052 patients 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1014​7-019-01469​-z) contains 
supplementary material, which is available to authorized users.

 *	 Ayumi Shikama 
	 ashikama@md.tsukuba.ac.jp

1	 Department of Obstetrics and Gynecology, Faculty 
of Medicine, University of Tsukuba, 1‑1‑1 Tennodai, 
Tsukuba, Ibaraki 305‑8575, Japan

http://orcid.org/0000-0002-5633-1816
http://crossmark.crossref.org/dialog/?doi=10.1007/s10147-019-01469-z&domain=pdf
https://doi.org/10.1007/s10147-019-01469-z


1257International Journal of Clinical Oncology (2019) 24:1256–1263	

1 3

diagnosed with primary endometrial carcinoma, who were 
treated at the University of Tsukuba Hospital between Janu-
ary 1985 and December 2014, we retrospectively reviewed 
the medical records of 112 who relapsed by December 2016. 
Patients with multiple cancers were excluded from further 
analysis. All patients with recurrent EC were diagnosed by 
computed tomography (CT), magnetic resonance (MRI), 
positron emission tomography (PET) imaging, or a combi-
nation of each modality. For the treatment of recurrent EC, 
we generally considered the patients as subjects for SCS, 
when complete resection was expected to be achieved. Over-
all survival (OS) after recurrence or SCS was determined 
from the date of diagnosis of recurrence or SCS to the date 
of death from any cause. TFI was calculated from the end 
of primary treatment to the date when recurrence was diag-
nosed. Kaplan–Meier survival curves were calculated and 
statistically compared using log-rank test. Prognostic fac-
tors selected by univariate and multivariate analyses were 
assessed using Cox proportional hazards model. Univari-
ate and multivariate analyses of clinicopathological factors 
associated with SCS outcome were conducted by logistic 
regression analysis. Differences in proportions were evalu-
ated using Fisher exact test. Values with p < 0.05 were con-
sidered statistically significant. All data were statistically 
analyzed using SPSS version 24.

Results

Survival of patients with recurrent EC

Between January 1985 and December 2016, 112 patients 
were diagnosed with recurrent EC. Table 1 summarizes 
the characteristics of the patients. The median follow-up of 
survivors after recurrence was 34 (range 3–296) months. 
Treatments for recurrence comprised chemotherapy, sur-
gery, radiotherapy and best supportive care in 44 (39%), 29 
(26%) 27 (24%) and 12 (11%), respectively. The median OS 
after recurrence was 21 months. The median OS of patients 
who were surgically treated for recurrence was significantly 
better than that of patients treated with chemotherapy or 
radiotherapy (45 vs. 16 and 26 months; p = 0.002 and 0.046, 
respectively; Fig. 1a). Five-year OS rates were 67, 28 and 
25% after surgery, chemotherapy and radiotherapy for recur-
rence, respectively.

Characteristics of patients who underwent SCS

The median follow-up of 29 patients after SCS for EC sur-
vivors was 98 (range 19–295) months. The median age at 

recurrence was 59 (range 43–79) years and the median TFI 
was 28 (range 3–167) months.

Surgical procedures and outcomes

The median OS of 29 patients after SCS was 43 (range 
4–295) months. All visible tumors were completely resected 
in 18 (62%) patients, whereas 10 (34%) and 1 (3%) had 
residual tumors < 1 and ≥ 1 cm at the time of SCS. The OS 
was significantly better for patients with completely resected 
tumors after SCS than those with any size of residual tumor 
(median 68 vs. 20 months, p = 0.001; Fig. 1b). Among all 
patients who underwent therapy for recurrence, those treated 
by complete resection had significantly better OS after recur-
rence than those who underwent surgery with any size of 

Table 1   Patient characteristics (n = 112)

TFI treatment-free interval, FIGO International Federation of Gyne-
cology and Obstetrics

Characteristics Patients

Age at recurrence, years (median; range) 64 (37–88)
TFI, months (median; range) 14 (1–167)
FIGO stage
 I 30 (27%)
 II 15 (13%)
 III 38 (34%)
 IV 29 (26%)

Histology
 Endometrioid 78 (70%)
  G1 36 (32%)
  G2 27 (24%)
  G3 15 (13%)

 Serous 15 (13%)
 Clear cell 7 (6%)
 Mixed (endometrioid + serous) 6 (5%)
 Others 6 (5%)

Primary treatment
 Surgery 98 (88%)
 Chemotherapy 1 (0.9%)
 Radiotherapy 3 (3%)
 Adjuvant chemotherapy 64 (57%)
 Adjuvant radiotherapy 27 (24%)

Secondary treatment
 Surgery 29 (26%)
 Chemotherapy 44 (39%)
 Radiotherapy 15 (13%)
 Radiotherapy + chemotherapy 12 (11%)
 Best supportive care 12 (11%)
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residual tumor or non-surgical treatment (median 81, 23 and 
21 months; p = 0.001 and 0.00005, respectively; Fig. 1b). 
However, the difference in OS after recurrence between 
patients who were surgically treated for any size of resid-
ual tumor and those who were non-surgically treated did 
not reach significance (p = 0.92; Fig. 1b). Supplementary 
Table 1 shows the surgical procedures.

The median blood loss was 130 (range 0–2518) mL 
(Supplementary Table 1). Two (7%) patients required blood 
transfusions and 6 (21%) developed perioperative compli-
cations, among which one had intestinal perforation and a 
pelvic abscess that required surgical management. None of 
the patients died during the perioperative period.

Predictors of survival

Clinicopathologic variables determined at primary cytore-
ductive surgery (PCS), and before and at SCS were analyzed 

using univariate and multivariate analyses. Univariate anal-
ysis for variables determined at PCS significantly associ-
ated FIGO stage (I/II vs. III/IV), pelvic and/or aortic node 
metastases (absent vs. present), and histology (endometrioid 
vs. non-endometrioid) with better OS after SCS (p = 0.005, 
0.002 and 0.047, respectively; Table 2). Univariate analysis 
of variables determined before SCS showed that TFI (≤ 24 
vs. > 24 months), peritoneal dissemination (absent vs. pre-
sent), and Eastern Cooperative Oncology Group (ECOG) 
performance status (PS) (0 vs. 1–2) were significantly 
associated with better OS after SCS (p = 0.025, 0.027 and 
0.0004, respectively; Table 2). We then entered factors that 
were significant in univariate analysis into multivariate anal-
ysis. Because pelvic and/or aortic node metastases (absent 
vs. present) correlate with FIGO stage (I/II vs. III/IV), we 
selected pelvic and/or aortic node metastases with lower p 
values. Subsequent multivariate analysis showed that PS 0 
and endometrioid histology were significant and independ-
ent indicators of better OS after SCS (p = 0.005 and 0.049; 
Table 2). Univariate analysis of variables determined at SCS 
significantly associated only residual tumors (none vs. any) 
with better OS after SCS (p = 0.001; Table 3). Next, we cor-
related clinicopathological variables before SCS to complete 
resection at SCS. Univariate analysis revealed that pelvic 
and/or aortic node metastases at PCS, peritoneal dissemina-
tion, number of recurrent tumors, and PS at recurrence were 
significantly associated with the rate of complete resection at 
SCS (p = 0.012, 0.011, 0.028 and 0.005; Table 4). However, 
the subsequent multivariate analysis found none of those 
factors to be significant for SCS outcome (Table 4).

The number of significant favorable prognostic factors 
determined before SCS, namely endometrioid histology and 
PS 0, was significantly associated with better OS after SCS 
(Fig. 2). Patients with both factors had significantly better 
OS after SCS than those with one or no factors (median 
75, 19, and 4 months; p = 0.001 and 0.00001, respectively; 
Fig. 2). Additionally, the number of predictors for favorable 
survival after SCS was significantly associated with the rate 
of complete resection during SCS: 16 (84%) of 19 patients 
with 2 factors, 2 (22%) of 9 with 1, and 0 (0%) of 1 of the 
patients with no factors underwent complete resection of all 
visible tumors (p = 0.001; Table 5).

Eight (28%) patients underwent chemotherapy before 
SCS. One (3%) patient had no adjuvant therapy after SCS, 
24 (83%) received platinum-based chemotherapy and one 
(3%) patient each underwent radiotherapy alone and both 
platinum-based chemotherapy and radiotherapy, respec-
tively. Neither chemotherapy before or after SCS was sig-
nificant for OS after SCS (p = 0.57, Table 2 and 0.9; data 
not shown).

Fig. 1   Kaplan–Meier curves for overall survival after diagnosis 
of recurrence. a Overall survival after diagnosis of recurrence in 
patients who underwent chemotherapy (CT; n = 44), surgery (n = 29), 
radiotherapy (RT; n = 27) and best supportive care (n = 12). Surgery 
vs. CT; p = 0.002. Surgery vs. RT; p = 0.046. b Overall survival after 
recurrence according to treatment and residual disease. Survival of 
patients who underwent surgery with no visible tumor (n = 18), sur-
gery with any size of residual tumor (n = 11) and non-surgical treat-
ment (n = 71). SCS 0 vs. > 0  cm; p = 0.001. SCS 0 vs. non-SCS; 
p = 0.00005. SCS > 0 cm vs. non-SCS p = 0.92



1259International Journal of Clinical Oncology (2019) 24:1256–1263	

1 3

Table 2   Univariate and 
multivariate analyses for 
variables at PCS and at 
recurrence before SCS

CI confidence interval, CT computed tomography, ECOG Eastern Cooperative Oncology Group, FIGO 
International Federation of Gynecology and Obstetrics, HR hazard ratio, PCS primary cytoreductive sur-
gery, SCS secondary cytoreductive surgery, TFI treatment-free interval

Variables Number 
(n = 29)

Median survival 
after SCS (months)

Univariate p Multivariate

HR (95% CI) p

At PCS
 Tumor spread
  Localized to the pelvis 23 60
  Extended beyond the pelvis 6 31 0.54

 FIGO stage
  I/II 11 98
  III/IV 18 27 0.005

 Pelvic and/or paraaortic lymph node 
metastasis

  Absent 22 64 3.86 (0.92–16.12)
  Present 7 19 0.002 1.00 0.06

 Histology
  Endometrioid 26 54 1.00
  Non-endometrioid 3 10 0.047 9.07 (1.01–81.66) 0.049

 Residual tumor at PCS
  None 26 54
  Any 3 19 0.89

At recurrence before SCS
 Age at recurrence (years)
  < 60 15 47
  ≥ 60 14 42 0.61

 TFI (months)
  < 24 13 19 3.10 (0.73–13.13)
  ≥ 24 16 71 0.025 1.00 0.12

 Pelvic and/or paraaortic lymph node metastasis (CT)
  No 23 47
  Yes 6 31 0.60

 Distant metastasis (CT)
  No 13 21
  Yes 15 64 0.22

 Lung metastasis alone (CT)
  No 21 33
  Yes 8 71 0.24

 Peritoneal dissemination (CT)
  No 17 67 1.00
  Yes 12 24 0.027 1.17 (0.23–6.02) 0.85

 No. of recurrent tumors (CT)
  One 11 98
  Several 18 37 0.20

 Size of largest tumor on CT (mm)
  < 30 18 44
  ≥ 30 11 43 0.35

 ECOG performance status
  0 21 60 6.96 (1.82–26.56)
  1–2 8 17 0.0004 1.00 0.005

 Neoadjuvant chemotherapy
  No 21 47
  Yes 8 27 0.57
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Discussion

Our survival analysis showed that patients who were surgi-
cally treated had a significantly better OS after recurrence 
than those who received chemotherapy or radiotherapy 
(Fig. 1a). Among all patients with recurrent EC, the OS after 
recurrence was relatively favorable compared with that in a 
recent multicenter retrospective study from France (median 
OS after recurrence: 21 vs. 14.8 months) [12], indicating 
that SCS was effective. A recent study by Iwase et al. also 
found that the median OS after recurrence among patients 
undergoing surgery and/or radiotherapy was significantly 
better than that of patients who received chemotherapy alone 
or best supportive care (39, 22 and 8 months; p = 0.0011) 
[13]. These findings suggested that SCS improves survival 
among carefully selected patients. However, patients with 
recurrence treated by surgery might have more favorable 
prognostic factors such as less extensive tumors, a longer 
TFI and better PS than those who received other therapies. 
Further analyses and prospective trials are needed to clarify 
the survival benefit of SCS for patients with recurrent EC.

Our survival analysis significantly associated complete 
resection of all visible tumors during SCS with favora-
ble survival (Fig. 1b). Furthermore, univariate analysis of 
variables determined at SCS significantly associated only 
the absence of residual tumors with better OS after SCS 
(Table 3). Seven non-randomized retrospective studies to 
date have investigated predictors of favorable survival after 

SCS for patients with recurrent EC [5–11] (Supplementary 
Table 2). Among these including the present study, the 
amount of residual tumor at SCS was consistently identi-
fied as an independent prognostic factor for survival after 
SCS. However, the definition of optimal surgery differed 
among studies. Five of eight studies defined optimal sur-
gery as no visible residual tumor at SCS. Campagnutta et al. 
[6] and Ren et al. [9] defined optimal surgery as residual 
tumor < 1 cm, and Awtrey et al. [8] defined optimal surgery 
as residual tumor < 2 cm. A meta-analysis of a series of 14 
patients with advanced or recurrent EC associated signifi-
cantly improved survival with complete resection at surgery 
[14]. Moreover, we found no difference in OS after recur-
rence between patients who underwent surgery with any size 
of residual tumor and those who received non-surgical treat-
ment (Fig. 1b). Therefore, complete resection should per-
haps be the SCS goal for recurrent EC. Further large studies 
are needed to confirm this notion.

Our univariate and multivariate analyses of prognostic 
factors suggested that patients with endometrioid histology 
might benefit from SCS (Table 2). A recent retrospective 
cohort study by Papadia et al. [10] also identified endometri-
oid histology as an independent prognostic factor for favora-
ble survival after SCS (p < 0.009) (Supplementary Table 2). 
Ren et al. [9] associated low-grade tumors with favorable 
survival after SCS in the largest single-center study to date 
(p = 0.012). Tumors are generally less aggressive when they 
have endometrioid, compared with non-endometrioid histol-
ogy. Previous studies of primary EC have demonstrated that 
the prognosis is better for patients with endometrioid, than 
non-endometrioid histology [15]. Primary tumors with an 
indolent phenotype might affect survival after SCS depend-
ing on tumor extent, resectability and the chemosensitiv-
ity of recurrent disease. However, multivariate analysis in 
a retrospective cohort study by Odagiri et al. [16] did not 
associate histology with survival in patients with recurrent 
EC. The number of patients analyzed is relatively small in 
the present and in the published retrospective studies. Our 
findings should be validated in larger cohorts.

We also identified PS as an independent prognostic fac-
tor for favorable survival in the univariate and multivariate 
analyses. Only two studies have identified PS as a prognos-
tic factor for survival after SCS [9, 10]. An observational 
cohort study by Papadia et al. significantly associated PS 
0 with complete resection at SCS, but not with favorable 
survival [10]. With respect to recurrent ovarian cancer, sev-
eral studies selected PS as an independent prognostic factor 
for favorable survival after SCS [17–19]. The prospective 
DESKTOP II study of recurrent ovarian cancer [20] vali-
dated the findings that the AGO score, (1) PS 0, (2) complete 

Table 3   Univariate analysis for variables at SCS

SCS secondary cytoreductive surgery

Number (n = 29) Median survival after 
SCS (months)

p

No. of recurrent tumors
 One 7 98
 Several 22 37 0.39

Pulmonary lobectomy
 No 21 33
 Yes 8 71 0.24

Bowel resection
 No 23 47
 Yes 6 16 0.07

Complications
 No 23 47
 Yes 6 28 0.41

Residual tumor at SCS
 None 18 68
 > 0 cm 11 20 0.001
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Table 4   Univariate and multivariate analyses between clinicopathological variables before SCS and outcome of SCS

CT computed tomography, ECOG Eastern Cooperative Oncology Group, FIGO International Federation of Gynecology and Obstetrics, HR haz-
ard ratio, PCS primary cytoreductive surgery, SCS secondary cytoreductive surgery, TFI treatment-free interval

Variables Outcome of SCS Univariate p Multivariate p

Incomplete Complete

At PCS
 Tumor spread 0.78
  Localized to the pelvis 9 (39%) 14 (61%)
  Extended beyond the pelvis 2 (33%) 4 (67%)

 FIGO stage 0.56
  I/II 3 (27%) 8 (73%)
  III/IV 8 (44%) 10 (56%)

 Pelvic and/or paraaortic lymph node metastasis 0.012 0.99
  Absent 5 (23%) 17 (77%)
  Present 6 (86%) 1 (14%)

 Histology 0.30
  Endometrioid 9 (35%) 17 (65%)
  Non-endometrioid 2 (67%) 1 (33%)

 Residual tumor at PCS 0.86
  None 10 (38%) 16 (62%)
  Any 1 (33%) 2 (67%)

At recurrence before SCS
 Age at recurrence (y) 0.60
  < 60 5 (33%) 10 (67%)
  ≥ 60 6 (43%) 8 (57%)

 TFI (months) 0.41
  < 24 6 (46%) 7 (54%)
  ≥ 24 5 (31%) 11 (69%)

 Pelvic and/or paraaortic lymph node metastasis (CT) 0.86
  No 8 (35%) 15 (65%)
  Yes 3 (50%) 3 (50%)

 Distant metastasis (CT) 0.96
  No 5 (38%) 8 (62%)
  Yes 6 (37%) 10 (63%)

 Lung metastasis alone (CT) 0.38
  No 9 (43%) 12 (57%)
  Yes 2 (25%) 6 (75%)

 Peritoneal dissemination (CT) 0.011 0.99
  No 3 (18%) 14 (82%)
  Yes 8 (67%) 4 (33%)

 No. of recurrent tumors (CT) 0.028 0.58
  One 1 (9%) 10 (91%)
  Several 10 (56%) 8 (44%)

 Size of largest tumor on CT (mm) 0.89
  < 30 7 (39%) 11 (61%)
  ≥ 30 4 (36%) 7 (64%)

 ECOG performance status 0.005 0.99
  0 4 (19%) 17 (81%)
  1–2 7 (88%) 1 (13%)

 Neoadjuvant chemotherapy 0.98
  No 8 (38%) 13 (62%)
  Yes 3 (37%) 5 (63%)
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resection at primary surgery and (3) the absence of ascites 
(< 500 mL) predict complete resection at SCS. The prospec-
tive randomized multicenter DESKTOP III trial is currently 
ongoing. As regards predictive factors for SCS outcome, our 
univariate and multivariate analyses failed to find any factors 
to be significant and independent for complete resection at 
SCS (Table 4). However, it is still important to take account 
of complete resectability when we select the patients for 
SCS, as complete resection at SCS significantly correlated 
with better OS (Fig. 1b, Table 3).

Among variables determined before SCS, endometrioid 
histology (1) and PS 0 (2) were identified as significant and 
independent factors for favorable survival after SCS in the 
present study (Table 2). Overall survival was significantly 
better for patients with both of these factors compared with 
having one or none of them (Fig. 2). Moreover, the number 
of predictors for favorable survival was significantly associ-
ated with the rate of complete resection at SCS (Table 2). 
Preoperative selection criteria might enable the identifica-
tion of patients who are likely to achieve successful SCS. 

We propose that patients who have both factors should be 
offered the opportunity to undergo SCS.

The morbidity and mortality associated with SCS should 
be considered. None of our patients died during the perio-
perative period. Among the six (21%) patients who devel-
oped perioperative complications, only one required surgery 
(for intestinal perforation and a pelvic abscess). The rate of 
complications in our study was similar to those in previ-
ous studies (12–63%; Supplementary Table 2). According 
to Campagnutta et al., among 75 patients who received SCS 
for recurrent EC including 13 (18%) undergoing pelvic exen-
teration, 23 (30%) developed major surgical complications 
[6]. The mortality rate was 1.5% within 30 days after SCS, 
but this increased to 8% when considering all patients who 
died before discharge from hospital. The morbidity in our 
study was acceptable, suggesting that patient selection was 
adequate.

Some limitations of the present study should be acknowl-
edged. The sample size was rather small for statistical analy-
ses. The retrospective design might have led to selection 
bias. Prospective trials are necessary to confirm our selec-
tion criteria. The treatment strategies for patients with EC 
were not consistent throughout the study. We cannot exclude 
the possibility that these factors might have affected our 
findings.

In conclusion, we retrospectively analyzed patients with 
recurrent EC who underwent SCS to identify predictors of 
favorable survival. We found that complete resection at SCS 
was a significant prognostic factor for survival, suggesting 
that effort should be directed towards achieving complete 
resection by SCS. Endometrioid histology and PS 0 were 
identified as significant and independent favorable prog-
nostic factors. Survival was significantly better for patients 
with endometrioid histology and PS 0 than either one or 
none. Accordingly, we propose that these patients should be 
offered the choice of SCS. A prospective trial is warranted 
to verify this notion.

Fig. 2   Kaplan–Meier curves for overall survival after SCS based on 
a number of favorable prognostic factors. Overall survival of patients 
with two (n = 19), one (n = 9) and no (n = 1) factors. 2 vs. 1; p = 0.001. 
2 vs. 0; p = 0.00005. 1 vs. 0 p = 0.003

Table 5   Survival based on 
number of predictors of 
favorable survival and SCS 
outcomes

ECOG Eastern Cooperative Oncology Group, SCS secondary cytoreductive surgery
ªPredictors of favorable survival after SCS: (1) endometrioid histology; (2) ECOG performance status 0
b p = 0.001; Fisher exact test

Median survival after SCS (months) Outcome of SCS

Incomplete resection Complete resection

No. of predictors of favorable survival after SCSª
 0 4 (n = 1)b – (n = 0)b

 1 19 (n = 7)b 26 (n = 2)b

 2 33 (n = 3)b 87 (n = 16)b



1263International Journal of Clinical Oncology (2019) 24:1256–1263	

1 3

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

References

	 1.	 Ferlay J, Soerjomataram I, Dikshit R et al (2015) Cancer incidence 
and mortality worldwide: sources, methods and major patterns in 
GLOBOCAN 2012. Int J Cancer 136(5):E359–E386

	 2.	 Fung-Kee-Fung M, Dodge J, Elit L et al (2006) Follow-up after 
primary therapy for endometrial cancer: a systematic review. 
Gynecol Oncol 101(3):520–529

	 3.	 Morris M, Alvarez RD, Kinney WK et al (1996) Treatment of 
recurrent adenocarcinoma of the endometrium with pelvic exen-
teration. Gynecol Oncol 60(2):288–291

	 4.	 Barakat RR, Goldman NA, Patel DA et al (1999) Pelvic exen-
teration for recurrent endometrial cancer. Gynecol Oncol 
75(1):99–102

	 5.	 Scarabelli C, Campagnutta E, Giorda G et al (1998) Maximal 
cytoreductive surgery as a reasonable therapeutic alternative for 
recurrent endometrial carcinoma. Gynecol Oncol 70(1):90–93

	 6.	 Campagnutta E, Giorda G, Piero GD et al (2004) Surgical treat-
ment of recurrent endometrial carcinoma. Cancer 100(1):89–96

	 7.	 Bristow RE, Santillan A, Zahurak ML et al (2006) Salvage cytore-
ductive surgery for recurrent endometrial cancer. Gynecol Oncol 
103(1):281–287

	 8.	 Awtrey CS, Cadungog MG, Leitao MM et al (2006) Surgical 
resection of recurrent endometrial carcinoma. Gynecol Oncol 
102(3):480–488

	 9.	 Ren Y, Shan B, Shi D et al (2014) Salvage cytoreductive surgery 
for patients with recurrent endometrial cancer: a retrospective 
study. BMC Cancer 14(1):135

	10.	 Papadia A, Bellati F, Ditto A et al (2015) Surgical treatment of 
recurrent endometrial cancer: time for a paradigm shift. Ann Surg 
Oncol 22(13):4204–4210

	11.	 Turan T, Tasci T, Karalok A et al (2015) Salvage cytoreductive 
surgery for recurrent endometrial cancer. Int J Gynecol Cancer 
25(9):1623–1632

	12.	 Bricou A, Bendifallah S, Daix-Moreux M et al (2018) A proposal 
for a classification for recurrent endometrial cancer: analysis of 
a French multicenter database from the FRANCOGYN Study 
Group. Int J Gynecol Cancer 28(7):1278–1284

	13.	 Iwase H, Furukawa S, Hirasawa T et al (2018) The clinical fea-
tures of recurrent endometrial cancer in Japan: chemotherapy 
instead of radiotherapy as postoperative adjuvant treatment. Int J 
Gynecol Cancer 28(8):1616–1623

	14.	 Barlin JN, Puri I, Bristow RE (2010) Cytoreductive surgery 
for advanced or recurrent endometrial cancer: a meta-analysis. 
Gynecol Oncol 118(1):14–18

	15.	 Gottwald L, Pluta P, Piekarski J et al (2010) Long-term survival 
of endometrioid endometrial cancer patients. Arch Med sci 
6(6):937–944

	16.	 Odagiri T, Watari H, Hosaka M et al (2011) Multivariate sur-
vival analysis of the patients with recurrent endometrial cancer. J 
Gynecol Oncol 22(1):3–8

	17.	 Zang RY, Li ZT, Tang J et al (2004) Secondary cytoreductive 
surgery for patients with relapsed epithelial ovarian carcinoma: 
who benefits? Cancer 100(6):1152–1161

	18.	 Harter P, Heitz F, du Bois A (2012) Surgery for relapsed ovarian 
cancer: when should it be offered? Curr Oncol Rep 14(6):539–543

	19.	 Minaguchi T, Satoh T, Matsumoto K et al (2016) Proposal for 
selection criteria of secondary cytoreductive surgery in recurrent 
epithelial ovarian, tubal, and peritoneal cancers. Int J Clin Oncol 
21(3):573–579

	20.	 Harter P, Sehouli J, Reuss A et al (2011) Prospective validation 
study of a predictive score for operability of recurrent ovarian 
cancer: the Multicenter Intergroup Study DESKTOP II. A project 
of the AGO Kommission OVAR, AGO Study Group, NOGGO, 
AGO-Austria, and MITO. Int J Gynecol Cancer 21(2):289–295

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Predictors of favorable survival after secondary cytoreductive surgery for recurrent endometrial cancer
	Abstract
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods

	Results
	Survival of patients with recurrent EC
	Characteristics of patients who underwent SCS
	Surgical procedures and outcomes
	Predictors of survival

	Discussion
	References




