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Abstract
Background  The aim of the present study was to investigate the incidence and hallmarks of long-term survivors of recurrent 
ovarian carcinoma (LTSROC) in a large-scale retrospective cohort of patients from a multicenter study group.
Methods  We performed a regional multicenter retrospective study between January 1986 and September 2021 using clinical 
data collected under the central pathological review system. Patients who underwent surgery for primary OC at diagnosis 
and developed recurrent tumors after the initial treatment were included. We defined LTSROC as patients who survived for 
5 years or longer after initial tumor recurrence and examined factors affecting the long-term survival of ROC and outcomes 
of LTSROC.
Results  We collected information on patients with malignant ovarian tumors and finally 657 of them that developed ROC 
were included in the study population. Sixty-eight (10.4%) patients were LTSROC while 399 (60.7%) were short-term sur-
vivors of recurrent ovarian carcinoma. In a multivariate logistic regression analysis, negative ascites cytology [odds ratio 
(OR) 1.865; 95% CI 1.026–3.393; p = 0.041] and a recurrence-free interval (RFI) of 1 year or longer (OR 2.896; 95% CI 
1.546–5.425; p < 0.001) were identified as independent factors associated with LTSROC. Approximately 80% of LTSROC 
presented with solitary recurrent tumors. Furthermore, more than 50% of LTSROC underwent tumor debulking surgery for 
the first recurrent tumor with or without chemotherapy.
Conclusion  RFI of 1 year or longer and negative ascites cytology in the initial surgery were identified as independent pre-
dictive factors for LTSROC.
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Introduction

Ovarian carcinoma (OC) is one of the most aggressive 
gynecologic malignancies worldwide, with more than 
214,100 newly diagnosed cases and 137,700 reported deaths 
per year in U.S [1]. OC is considered to originate from ovar-
ian surface epithelial or neighboring fallopian tubal cells, 
and is also known as a so-called “silent killer” because most 
women with ovarian carcinoma are generally asymptomatic 
until progressing to an advanced stage [2]. Even though 
complete clinical remission may be achieved in approxi-
mately 80% of these patients by cyto-reductive surgery, fol-
lowed by systemic front-line chemotherapy, the majority of 
clinical complete responders develop recurrent disease [3].

Most women who develop recurrent OC (ROC) will 
be offered further chemotherapy with the likelihood of a 
survival benefit related in part to the initial response to 
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chemotherapy and the duration of the response [4]. The aims 
of treatment for ROC are the prolongation of survival times, 
the control of tumor progression and disease-related symp-
toms, and the maintenance of quality of life [5]. The survival 
outcome of ROC is reported to be extremely poor with most 
patients dying from the disease [6]. On the other hand, a 
small group of patients achieve long-term post-recurrence 
survival in the presence or absence of disease. Although 
previous studies reviewed long-term survivors with ROC 
(LTSROC) [7, 8], limited information is currently available 
on the characteristics of this group due to its rarity and the 
difficulties associated with long-term follow-ups. Therefore, 
the identification of factors contributing to LTSROC as well 
as the recognition of its clinical features will be important 
for gynecologic oncologists to increase the possibility of 
long-term survival.

To obtain further information on the incidence and hall-
marks of LTSROC, we herein analyzed a large-scale retro-
spective cohort of patients with ROC from a multicenter 
study group. We also aimed to clarify the factors affecting 
the long-term survival of ROC and evaluate the outcomes 
of LTSROC to identify the clinical features and common 
salvage treatments that influenced post-recurrence survival.

Materials and methods

Study participants

The present study was a regional retrospective cohort study 
performed between January 1986 and September 2021 
with the Tokai Ovarian Tumor Study Group, consisting 
of Nagoya University and its affiliated hospitals. The Eth-
ics Committee of Nagoya University approved the present 
centralized study in accordance with the principles of the 
Declaration of Helsinki. The histology of OC was assessed 
according to the criteria of the World Health Organization 
classification [9], under the central pathological review sys-
tem of the Tokai Ovarian Tumor Study Group. Additionally, 
the clinical stage of patients was assigned with the staging 
system of the International Federation of Gynecology and 
Obstetrics [10].

We initially included patients who underwent surgery for 
primary OC at diagnosis and developed recurrent tumors 
after the initial treatment. Patients without sufficient clini-
cal data or lost to follow-up immediately after tumor recur-
rence were excluded. We defined LTSROC as patients who 
survived for 5 years of longer after initial tumor recurrence 
because the term was one of the usual follow-up periods 
for cancer patients. In contrast, short-term survivors with 
ROC (STSROC) were defined as patients who survived 
for less than 5 years after the first recurrence. After select-
ing LTSROC, we then excluded patients without sufficient 

clinical data on the treatment for recurrent tumors and exam-
ined the characteristics of patients with no evidence of dis-
ease (NED) and alive with disease (AWD) (Fig. 1).

Surgery, chemotherapy, and follow‑up

Primary staging laparotomy was performed on all patients 
to assess the abdominal contents. It principally consisted of 
hysterectomy, bilateral salpingo-oophorectomy, omentec-
tomy, and retroperitoneal lymphadenectomy or sampling. 
A peritoneal evaluation with cytology, palpation, and/
or biopsy was routinely performed in the initial debulk-
ing surgery. Patients with advanced-stage OC underwent 
maximal cyto-reduction. Secondary debulking surgery for 
ROC was performed for completely resectable tumors at 
each surgeon’s discretion. In the present study, we defined 
a complete operation as staging laparotomy with hysterec-
tomy, bilateral salpingo-oophorectomy, omentectomy, and 
pelvic/para-aortic lymphadenectomy. A standard operation 
comprised staging laparotomy with hysterectomy, bilateral 
salpingo-oophorectomy, omentectomy, and/or incomplete 
retroperitoneal lymphadenectomy. Probe laparotomy was 
a staging operation without any organ resection including 
the uterus, ovary, or omentum. Regarding chemotherapy, we 
basically used the same selection criteria for first-line regi-
mens as the Tokai Ovarian Tumor Study Group. Details on 
chemotherapy during each period were previously described 
[11]. Monotherapy avoiding cross-resistance to a previous 
regimen was selected for ROC after a disease-free interval 
of less than 6 months. In contrast, combination therapy with 
a platinum agent was mainly performed for ROC after a 
disease-free interval of longer than 6 months.

All patients were followed up at an outpatient office 
at each institution with ultrasonography, an evaluation of 
CA-125 levels, and a periodic computed tomographic scan. 
Positron emission tomography was performed according 
to the discretion of the attending physician. In the present 
study, the recurrence-free interval (RFI) was defined as the 
time interval between the date of initial debulking surgery 
and the diagnosis of recurrence. On the other hand, post-
recurrence survival was defined as the time interval between 
the date of recurrence and the last date of the follow-up visit 
or death due to the disease. We selected 1 year as the cut-off 
value for RFI because of a lack of information on the dura-
tion of postoperative chemotherapy.

Statistical analysis

Comparisons between the two groups were appropriately 
performed with the Student’s t test or Mann–Whitney U test 
for continuous variables and the chi-squared or Fisher’s exact 
test for categorical variables. Kaplan–Meier curves were 
estimated for post-recurrence survival in patients with ROC. 
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Univariate and multivariate logistic regression analyses were 
used to assess odds ratio (OR) for post-recurrence survival 
of 5 years or longer. Significance was set as two-sided with a 
p value < 0.05. All statistical analyses were conducted using 
IBM SPSS Statistics, Version 26.0 (IBM Corp., Armonk, NY, 
USA).

Results

Baseline characteristics of patients

In our study cohort, there were 5264 patients with 

Fig. 1   Flowchart of the selection of patients with recurrent ovarian carcinoma from the database of the Tokai Ovarian Tumor Study Group
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malignant ovarian tumor including malignant and bor-
derline tumor. Among them, 3548 patients were epithe-
lial ovarian cancer. We collected information on patients 
with malignant ovarian tumors and finally 657 of them 
that developed ROC were included in the study popula-
tion. The median survival of the cohort was 22.7 [95% 

confidence interval (CI) 20.0–25.5] months and estimated 
5- and 10-year post-recurrence survival rates were 23.2 
and 12.5%, respectively (Fig. 2A). Sixty-eight (10.4%) 
patients were LTSROC while 399 (60.7%) were STSROC. 
Among LTSROC, 26 (38.2%) patients were NED and 42 
(61.8%) were AWD (Fig. 2B). The baseline characteristics 

Fig. 2   Survival after the recurrence of ovarian carcinoma and the pro-
portion of long-term survivors in the study cohort. A Kaplan–Meier 
curves for post-recurrence survival in patients with ovarian carcinoma 
are shown. p values were estimated by the Log-rank test. B The pro-

portions of long-term survivors, short-term survivors, and censored 
patients are shown. Among long-term survivors, the proportions of 
those with no evidence of disease and alive with disease were also 
categorized

Table 1   Baseline characteristic 
of patients in the two groups

Data are presented as mean ± standard deviation or proportion (%)
Student’s t test, chi-square test, or Fisher's exact test was used as appropriate
LTS, long-term survivor; STS, short-term survivor; CA, cancer antigen
* Logarithmically transformed when analyzed

Category LTSROC (n = 68) STSROC (n = 399) p value

Age at initial diagnosis, years 55.3 ± 10.2 56.1 ± 11.8 0.566
Age at recurrence diagnosis, years 62.2 ± 10.1 57.6 ± 11.8 0.002
Stage, n (%)
 I 21 (30.9) 77 (19.3) 0.125
 II 4 (5.9) 46 (11.5)
 III 36 (52.9) 232 (58.1)
 IV 7 (10.3) 44 (11.0)

Histology, n (%)
 Serous 40 (58.8) 209 (52.4) 0.683
 Clear-cell 14 (20.6) 98 (24.6)
 Mucinous 4 (5.9) 41 (10.3)
 Endometrioid 8 (11.8) 43 (10.8)
 Others 2 (2.9) 8 (2.0)
 CA-125, IU/mL 1054.7 ± 1533.3 1813.5 ± 4245.4 *0.556
 Complete-staging lymphadenectomy, n (%) 26 (38.2) 117 (29.3) 0.141

Ascites cytology, n (%)
 Positive 37 (54.4) 288 (72.2) 0.003
 Negative 31 (45.6) 111 (27.8)

Residual tumor n (%)
 None 44 (64.7) 198 (49.6) 0.025
 Remained 24 (35.3) 201 (50.4)
 Postoperative chemotherapy, n (%) 66 (97.1) 384 (96.2) 0.739
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of LTSROC and STSROC are shown in Table 1. Age at 
the initial diagnosis showed the same distribution, whereas 
that at the diagnosis of recurrence was higher among 
LTSROC than STSROC. No significant differences were 
observed in the stage or histology distribution between 
the groups. More patients in STSROC than in LTSROC 
had a diagnosis of positive ascites cytology and remain-
ing residual tumors. The proportion of complete-staging 
lymphadenectomy and postoperative chemotherapy did not 
significantly differ between the groups.

Factors associated with long‑term survival in ROC

In the univariate analysis, negative ascites cytology (OR 
2.174; 95% CI 1.286–3.675; p = 0.004), remaining residual 
tumors at initial surgery (OR 0.537; 95% CI 0.315–0.917; 
p = 0.023), and RFI of 1 year or longer (OR 3.212; 95% 
CI 1.752–5.888; p < 0.001) were identified as factors asso-
ciated with long-term survival. In the multivariate analy-
sis, negative ascites cytology odds (OR 1.865; 95% CI 
1.026–3.393; p = 0.041) and RFI of 1 year or longer (OR 
2.896; 95% CI 1.546–5.425; p < 0.001) were also identified 

as independent factors associated with LTSROC. Other fac-
tors, including age, staging at the initial diagnosis, the level 
of CA-125, complete-staging lymphadenectomy, remaining 
residual tumors at initial surgery, postoperative chemother-
apy, and the site of recurrence, were not associated with 
LTSROC (Table 2).

RFI and long‑term survival in clinical backgrounds

Since RFI was identified as the strongest factor associated 
with long-term survival, we examined the distribution of 
RFI in each clinical background. RFI was longer in LTSROC 
than in STSROC (Fig. 3A). Among LTSROC, patients with 
NED had a significantly longer RFI than those with AWD 
(Fig. 3B). Regarding the status of ascites cytology, an inde-
pendent factor of long-term survival, RFI was longer in 
LTSROC than in STSROC among patients with positive 
ascites cytology, but was not significantly different in those 
with negative ascites cytology (Fig. 3C). In stages I to III, 
RFI was slightly longer in LTSROC and the difference was 
significant for stage III (Fig. 3D). Regarding histology, RFI 

Table 2   Univariate and 
multivariate logistic regression 
analysis for assessing factors 
associated with long-term 
survival (n = 467)

LTS, long-term survivor; OR odd ratio; CA, cancer antigen
* Logarithmically transformed when analyzed

Categories Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Age 0.993 (0.972–1.016) 0.565 0.991 (0.967–1.016) 0.478
FIGO stage
 I/II Reference Reference
 III/IV 0.767 (0.448–1.311) 0.332 1.106 (0.529–2.312) 0.790

Histology
 Serous Reference Reference
 Clear-cell 0.746 (0.388–1.436) 0.381 0.583 (0.263–1.292) 0.184
 Mucinous 0.510 (0.173–1.503) 0.222 0.340 (0.103–1.126) 0.077
 Endometrioid 0.972 (0.425–2.223) 0.947 0.852 (0.347–2.093) 0.727
 Others 1.306 (0.267–6.380) 0.741 0.978 (0.191–5.020) 0.979
 CA-125* 0.958 (0.832–1.104) 0.555 0.984 (0.825–1.175) 0.861
 Complete-staging lymphadenectomy 1.492 (0.874–2.546) 0.142 1.247 (0.654–2.379) 0.502
 Negative ascites cytology 2.174 (1.286–3.675) 0.004 1.865 (1.026–3.393) 0.041

Residual tumor
 None Reference Reference
 Remained 0.537 (0.315–0.917) 0.023 0.565 (0.270–1.182) 0.130

Recurrence-free interval
 Less than 1 year Reference Reference
 1 year or longer 3.212 (1.752–5.888)  < 0.001 2.896 (1.546–5.425)  < 0.001
 Postoperative chemotherapy 1.289 (0.288–5.768) 0.074 1.258 (0.234–8.755) 0.789

Recurrence site
 Peritoneum Reference Reference
 Lymph node alone 1.260 (0.570–2.787) 0.567 1.315 (0.570–3.036) 0.521
 Distance ± other site 1.418 (0.802–2.508) 0.229 1.512 (0.831–2.751) 0.175
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was also slightly longer in LTSROC than in STSROC and 
the difference was significant for serous carcinoma (Fig. 3E).

Treatment and outcomes of patients with NED 
and AWD in LTSROC

We assessed the clinical features of LTSROC in 46 patients 
with NED and AWD and sufficient data. No significant dif-
ferences were observed in background information between 
the NED and AWD groups. More than 50% of LTSROC 
presented with stage III tumors at the initial diagnosis. In 
addition, the most common histology of LTSROC was 
serous carcinoma; however, other types were also con-
firmed. Approximately 50% of LTSROC underwent the 
complete operation. Regarding the site of recurrence, most 
patients developed peritoneal tumors. Approximately 80% 
of LTSROC presented with a solitary recurrent tumor. Fur-
thermore, more than 50% of LTSROC underwent tumor 
debulking surgery for the first recurrent tumor with or with-
out chemotherapy (Table 3).

Discussion

In the present study, RFI of 1 year or longer and negative 
ascites cytology in the initial surgery were identified as inde-
pendent predictive factors associated with LTSROC. Addi-
tionally, the majority of LTSROC presented with solitary 
recurrent tumors, with more than 50% undergoing secondary 
debulking surgery. This was one of the largest retrospec-
tive cohort studies to analyze the characteristics of LTSROC 
under the central pathological review system. The present 
results will be of benefit for patients with OC when select-
ing therapeutic options to achieve longer survival even after 
tumor recurrence.

RFI from initial surgery to the development of recur-
rent tumors was identified as the strongest factor predict-
ing LTSROC. This result was expected from the literature, 
which described progression-free interval (PFI) as a prog-
nostic factor for survival outcomes in OC patients [12]. One 
reason for this stems from acquired resistance to platinum 
agents in ROC, which is generally defined as recurrence after 
less than 6 months of PFI [13]. In the present study, although 
we selected 1 year as the cut-off value for RFI because of a 
lack of information on the duration of postoperative chemo-
therapy, which was distinct from the common definition, 

the present result appeared to also reflect longer RFI being 
associated with long-term survival in ROC. On the other 
hand, PFI was significantly different between LTSROC and 
STSROC in the subgroups of positive ascites cytology, stage 
III, and serous histology. Based on these results, we need to 
re-recognize ROC not as one etiology, but as an individual 
tumor arising from each clinical background of initial OC.

The status of ascites cytology in the initial surgery was 
also found to influence long-term survival even after tumor 
recurrence in the univariate analysis. This result indicates 
that the presence of tumor cells in ascites reflected a dif-
ferent feature of progression from the conventional stag-
ing. We previously suggested that positive ascites cytology 
significantly deteriorated the overall survival of patients, 
even those with stage III OC [14]. We need to recapture the 
significance of positive ascites cytology and elucidate the 
underlying biological and oncological mechanisms leading 
to the poor prognosis of OC patients.

Throughout the evaluation of LTSROC, we revealed that 
approximately 80% of LTSROC with both NED and AWD 
presented with solitary recurrent tumors, while 50% under-
went secondary debulking surgery for ROC. This result was 
consistent with the recent findings of the DESKTOP III 
trial, which demonstrated that cyto-reductive surgery fol-
lowed by chemotherapy resulted in longer overall survival 
than chemotherapy alone for platinum-sensitive ROC [15]. 
Consequently, secondary cyto-reductive surgery was impor-
tant for pursuing long-term survival in ROC. In contrast, the 
remaining 50% of LTSROC achieved NED or AWD with 
chemotherapy and/or radiation, which suggested that the 
rationale for long-term survival cannot be explained by one 
reason alone. Since the present study did not directly evalu-
ate the effects of therapeutic interventions on the prognosis 
of ROC, a robust conclusion cannot be reached, and, thus, 
the results obtained need to be verified in future studies.

The strength of the present study was that all data were 
obtained from multiple institutions under the central path-
ological review system. On the other hand, limitations 
included the small sample size number because of the rar-
ity of LTSROC. Besides, in our study cohort, the genetic 
status may have affected responses to treatment in patients 
with ROC and their post-recurrence survival. Unfortunately, 
we did not accumulate genetic information for our current 
dataset, which needs to be investigated to identify the pre-
dictive factors for LTSROC in the near future. In addition, 
a censored population accounted for approximately 30% of 
the original cohort, which may affect the significance of the 
results obtained. Since the factors that excluded these cen-
sored cases depended only on the time of observation, the 
effect of bias by excluding these cases seemed to be small. 
However, the present results need to be validated in future 
studies with the accumulation of more clinical and genetic 
data on LTSROC.

Fig. 3   Plot of the recurrence-free interval of each clinical back-
ground. Difference between long-term survivors and short-term 
survivors in all patients (A), no evidence of disease and alive with 
disease in long-term survivors (B), and long-term survivors and 
short-term survivors in the status of ascites cytology (C), stage (D) 
and histology (E)

◂
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