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Background: To evaluate the recurrence patterns and survival outcomes of surgically

treated relapsed ovarian clear cell carcinoma (OCCC) patients.

Methods: We performed a comprehensive retrospective analysis of all the patients who

underwent secondary debulking from 2004/10 to 2019/04.

Results: In total, 45 eligible patients were included. 75.6% of the patients had early-stage

disease and platinum-sensitive recurrence accounted for 70.5%. The median progression-free

survival after primary surgery (PFS 1) was 20 months (range, 2–137). Of all, 64.4% patients

had solitary recurrence and 86.7% patients had no residual disease after secondary surgery.

Regarding tumor distribution, the most common site was pelvis (47.5%), followed by lymph

node metastases (18.0%) and abdominal wall lesions (8.2%). For the entire population, the

median disease-free survival after recurrence (PFS 2) and post-relapse survival (PRS) was 15

months (range, 0–96), and 24 months (range, 3–159), respectively. Eight patients (17.8%)

had a prolonged PFS2 more than 30 months. Patients with localized relapse had better

survival including PFS 2 (P=0.023), PRS (P=0.004), and overall survival (OS) (P=0.029).

Patients who achieved complete resection tended to have longer PFS 2 (P=0.017). After

multivariate analysis, complete resection at recurrence remained as an independent positive

predictor for PFS 2 (P=0.022). The median OS was 50 months and was significantly

associated with platinum response (P=0.003) and number of relapsed lesions (P=0.002).

Conclusion: A high rate of pelvic recurrence was noted in this population. Patients with

focal recurrence had a favorable prognosis. Complete resection at secondary debulking

proved to be an independent predictor for disease-free survival.
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Background
Ovarian clear cell carcinoma (OCCC), as a histological subtype of ovarian cancer, is

more commonly seen in Asian women.1–3 OCCC represents a great challenge given its

disease aggressiveness and chemotherapy resistance.1,2 To make it worse, recurrent

patients have grave survival and limited effective systemic treatment options.4

According to a Japanese study including 113 recurrent cases, the 5-year post-

recurrence survival rate was only 13.2%.5 The objective response rate to conventional

chemotherapy is 9% in platinum-sensitive and 1% in platinum-resistant recurrence.6

Therefore, the effective treatment of recurrent OCCC is a largely unmet need. Recently,
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three Phase II trials have been published, which focused on

evaluating novel biologic agents in the treatment of recurrent

or persistent OCCC.7–9 It is disappointed, but within expec-

tation, that oral multi-target kinases including sunitinib,7

cabozantinib8 and ENMD-20769 demonstrated minimal

activity in the second- and third-line treatment as a single

agent.

From a different perspective, what is the role of second-

ary debulking surgery in certain recurrent OCCC patients?

Few publications have ever been reported. A most recent

study from Japan evaluated the oncologic outcomes after

secondary surgery in 25 recurrent OCCC cases.10

The aim of the current study was to characterize the

recurrence patterns and survival outcomes in a population

of surgically treated recurrent OCCC patients in our cen-

ter. Besides, possible prognostic variables were assessed.

Materials and Methods
Patients
The study was approved by the institutional review board and

the requirement for written informed consent was waived

due to its retrospective design. We searched the Electronic

Medical Record system to include all the patients who

received secondary debulking surgery at first recurrence in

our institution. The patient data were identified and main-

tained with confidentiality, in accordance with the

Declaration of Helsinki. A total of 48 patients fulfilled the

criteria from 2004/10 to 2019/04. Three cases were excluded

due to incomplete information: absence of stage at initial

surgery (n=2) and no survival information after recurrent

surgery (n=1). All the patients underwent open surgery.

Data were collected regarding age, International Federation

of Gynecology and Obstetrics (FIGO) stage at initial

diagnosis,11 platinum-free interval, intro-operative findings

in secondary surgery including recurrent tumor numbers and

distributions, residual disease at secondary cytoreduction,

and status at the date of last contact. Patients were considered

to have platinum-sensitive disease if the interval time was

more than 6months from the completion of the last platinum-

based chemotherapy to disease recurrence. Patients who had

a recurrence at more than one site were considered to have

multiple sites of recurrence. We further dichotomized the

modes of recurrence into within pelvis and out of pelvis.

Progression-free survival 1 (PFS 1) and overall survival

(OS) was defined as the time interval from the date of the

primary surgery to the date of first recurrence and death or

last contact, respectively. PFS 2 was measured as the time

interval from the date of the secondary surgery to the date of

the next recurrence. Post-relapse survival (PRS) was calcu-

lated as the time interval from the date of diagnosis of

relapsed disease to the date of death or last contact. Patients

with PFS 2 > 30 months were considered to have a prolonged

disease-free interval after the first recurrence in line with

a previous study.4

Statistical Analysis
Descriptive statistics were used in presenting clinicopatho-

logical variables. Medians and ranges were employed for

continuous variables, while proportions were used for

categorical data. Survival time was evaluated using the

Kaplan-Meier model, whereas Cox regression was con-

ducted for multivariate analysis. Variables with statistical

significance on univariate analysis were included in the

multivariate one. All P values reported were two-tailed,

and P<0.05 was considered statistically significant.

Kaplan–Meier curves were plotted using GraphPad

Prism (Version 6.0, GraphPad Software, Inc., La Jolla, CA,

USA). All other statistic analyses were performed with

Statistical Package for Social Science (SPSS) (Version

20.0, SPSS, Inc., Chicago, IL, USA).

Result
Patient Information and Recurrence

Patterns
Table 1 summarizes the demographic and clinical informa-

tion of the 45 patients included in the study. About three

quarters (75.6%) of the patients had early-stage disease

(FIGO I+II) at primary surgery. Only one patient did not

receive platinum-based adjuvant chemotherapy. Overall,

platinum-sensitive recurrence accounted for 70.5% (31/

44). The median PFS 1 was 20 months (range, 2–137).

Concerning the number of recurrent tumor lesions, 29

(64.4%) patients presented with single-site recurrence. In

terms of tumor distribution, 51.1% patients had initial

recurrence involving the pelvis. Complete secondary

cytoreduction was achieved in 39 (86.7%) of the patients.

Table 2 presents the specific details of the 61 recur-

rence sites identified in the entire cohort. Not surprisingly,

the most common site was pelvis (n=29, 47.5%), and

followed by lymph node metastases (n=11, 18.0%) and

abdominal wall lesions (n=5, 8.2%). Parenchymal solid

organ metastases were observed in liver (n=3, 4.9%),

lung (n=2, 3.3%) and spleen (n=1, 1.6%), respectively.

Among the 29 patients with solitary recurrence, more
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than half (18/29, 62.1%) of the patients had pelvis-

confined tumor. The rest patients had recurrent tumors in

lung (n=2), liver (n=1), spleen (n=1), abdominal wall

(n=3), lymph node (n=2), hepatorenal recess (n=1), and

right diaphragm (n=1).

Oncologic Outcomes After Recurrence
After a median follow-up time of 50 months (range, 9–178)

after recurrence, 28 patients (62.2%) were dead from disease.

Seven patients (15.6%) were still alive with disease while 10

patients (22.2%) remained disease-free. For the group as

a whole, the median PFS 2 and PRS was 15 months (range,

0–96), and 24 months (range, 3–159), respectively. A total of

eight patients (17.8%) had a prolonged disease-free interval

after recurrence (PFS 2 > 30months). Supplementary Table S1

shows the specific detail of the eight patients. Notably, three

patients presented platinum-resistant recurrence.

Table 3 demonstrates the survival analyses. On univariate

analysis, patients with single-site recurrence had significantly

better survival outcome including PFS 2 (P=0.023), PRS

(P=0.004), andOS (P=0.029). Patientswho achieved complete

resection at secondary debulking tended to have longer PFS 2

with statistic significance (P=0.017). Regarding overall survi-

val, FIGO stage, platinum response and number of relapsed

lesions were significant predictors. Figure 1 depicts the repre-

sentative Kaplan-Meier survival curves. Specifically, the med-

ian disease-free survival of patients with R0 resectionwas 17.0

months. Concerning patients with localized recurrence, the

median PFS 2 and PRS were 19.0 months, 43.0 months,

respectively. In contrast, the median PFS 2 and PRS were

11.0 months and 23.0 months for patients with multiple

tumors. There was no difference in survival between patients

who recurred within and those out of pelvis. The prognostic

relevance of the site of relapse was not assessed due to small

sample size.

In the Cox regression analysis, complete resection at recur-

rence remained as an independent positive predictor for PFS 2

(P=0.022, Hazard Ratio [HR] 3.140, 95% Confidence Interval

[CI]=1.176–8.387). For overall survival, both platinum

response (P=0.003, HR 4.287, 95% CI=1.632–11.258) and

number of relapsed lesions (P=0.002, HR 4.059, 95%

CI=1.684–9.784) retained significance.

We noted that there were 10 patients who underwent two

or three operations for recurrent disease. Supplementary

Table S2 illustrates the clinicopathological characteristics

and survival outcome of the 10 patients. Interestingly, six

patients experienced solitary pelvic recurrence at each time.

Table 1 Patient Characteristics (n=45)

Variables

Age, median (range) 52 (28–66)

FIGO Stage at Diagnosis (%)

Early (I+II) 34 (75.6%)

Advanced (III+IV) 11 (24.4%)

Platinum resistant recurrence# (%) 13 (29.5%)

Number of Recurrent Tumor Lesions

Single (%) 29 (64.4%)

Multiple (%) 16 (35.6%)

Recurrence Pattern

Within pelvis (%) 23 (51.1%)

Out of pelvis (%) 22 (48.9%)

Complete secondary cytoreduction (%) 39 (86.7%)

Follow up time (months), median (range) 50 (9–178)

Disease Status at Last Follow Up#

Dead (%) 28 (62.2%)

Alive with disease (%) 7 (15.6%)

No evidence of disease (%) 10 (22.2%)

Progression-free survival 1 (months), median (range) 20 (2–137)

Progression-free survival 2 (months), median (range) 15 (0–96)

Post-relapse survival (months), median (range) 24 (3–159)

Note: #One patient did not have chemotherapy after surgery.

Table 2 Recurrent Tumor Distributions (n=61)

Numbers (%)

Pelvis (47.5%)

Pelvic tumor 17 (27.9%)

Vaginal cuff tumor 8 (13.1%)

Rectal tumor 4 (6.6%)

Peritoneal carcinomatosis 3 (4.9%)

Lymph Node Metastases (18.0%)

Multiple lymph nodes 2 (3.3%)

Peri-aortic lymph node 5 (8.2%)

Pelvic lymph node 3 (4.9%)

Retro-pancreatic lymph node 1 (1.6%)

Lung metastasis 2 (3.3%)

Spleen metastasis 1 (1.6%)

Liver metastasis 3 (4.9%)

Hepatorenal recess tumor 2 (3.3%)

Right-side diaphragmatic tumor 1 (1.6%)

Mesocolic tumor and paracolic tumor 3 (4.9%)

Abdominal wall tumor 5 (8.2%)

Small intestinal tumor 1 (1.6%)
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Two patients had unique recurrence site: one in vulvar

(patient No. 2) and another in breast (patient No. 5).

Discussion
The role of secondary debulking surgery for recurrent ovarian

cancer has been evaluated in two large-scale multi-center

surgical trials (DESKTOP III12 and GOG-021313). The med-

ian PFS increased from 14.0 to 19.6 months in DESKTOP

III12 while only 16.5 to 18.2 months in GOG-0213.13 The

difference might be due to different clinical practice and

patient population.14 It is not hard to understand that these

prospective studies included a limited number of recurrent

Table 3 Survival Analyses

Univariate Analysis

Variables P (PFS 2) P (PRS) P (OS)

Stage at initial diagnosis (early vs late) 0.302 0.088 0.007

Platinum response (sensitive vs resistant) 0.788 0.088 <0.001

Residual disease at secondary debulking (no vs yes) 0.017 0.099 0.127

Number of relapsed lesions (single vs multiple) 0.023 0.004 0.029

Within pelvis vs out of pelvis 0.295 0.063 0.222

Multivariate Analysis

Variables PFS 2 OS

HR 95% CI P HR 95% CI P

Stage at initial diagnosis / / / 2.350 0.903–6.114 0.080

Platinum response / / / 4.287 1.632–11.258 0.003

Residual disease 3.140 1.176–8.387 0.022 / / /

Number of relapsed lesions 1.826 0.695–4.797 0.222 4.059 1.684–9.784 0.002

Note: P values with statistical significance were denoted as bold values.

Abbreviations: PFS 2, progression-free survival 2; PRS, post-relapse survival; OS, overall survival; HR, hazard ratio; CI, confidence Interval.

Figure 1 Representative Kaplan-Meier survival curves. (A–C), patients with single-site recurrence had better survival concerning progression-free survival after first

recurrence (A), post-relapse survival (B) and overall survival (C). (D) Patients who achieved complete resection at secondary debulking had longer progression-free survival

after recurrence. (E, F), patients with early-stage disease (E) and platinum-sensitive recurrence (F) had better overall survival.

Ye et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Cancer Management and Research 2020:12916

http://www.dovepress.com
http://www.dovepress.com


OCCC patients due to disease rarity.15,16 One recent retro-

spective study collected recurrent OCCC cases from Tokai

Ovarian Tumor StudyGroup (NagoyaUniversity Hospital and

13 affiliated institutions) between 1990/01 and 2015/12.10

A total of 25 patients who received secondary surgery and

144 patients with medical treatment only were analyzed.10

They concluded that patients with intraperitoneal recurrence

or incomplete tumor resection had the worst survival after

secondary debulking.10 Besides, patients who received sec-

ondary cytoreductive surgery tended to have longer post-

recurrent survival compared to those who received salvage

chemotherapy only (21.2 months vs 15.7 months) although

statistic significance was not achieved.10

Our study is one of the largest retrospective series ofOCCC

patients to explore the pattern of first recurrence and the value

of secondary surgery. Quite in line with our previous work, the

most common sites of first recurrence were pelvis and lymph

node.17 Given that only surgical candidates were involved in

the study, the recurrence pattern could not represent the whole

picture. Hogen et al studied the recurrence mode of 61 OCCC

patients to find that 38 (62%) patients had multiple-site recur-

rence, 12 (20%) had single-site recurrence, and 11 (18%) had

nodal recurrence only.4 Interestingly, we observed unique

recurrence sites including abdominal wall, vulvar and breast.

In terms of post-recurrent oncologic outcome, we confirmed

the favorable prognosis of OCCC patients with localized

relapse, reporting a median PFS 2 and PRS of 19 and 43

months, respectively. In other words, 50% of patients had

a median PRS 2 times longer than PFS 2. Besides, complete

resection at recurrence proved to be an independent positive

predictor for PFS 2. It is noteworthy that 10 patients received

two to three operations for recurrent disease. Six patients

experienced localized pelvic relapse at each time, which

might support the concept that OCCC has a predilection for

pelvic failure in line with previous publications.18,19

However, we should be aware that the conclusions from

this study could not be extrapolated to all recurrent OCCC

patients. A significant part of the patients were not suitable

for secondary surgery and might receive systematic treat-

ment. We reviewed the publications and listed some repre-

sentative studies focusing on the treatment of recurrent

OCCC in Table 4. Westhoff et al reported radiation therapy

in a well-selected group of patients (n=24) and the five-year

survival after recurrence was 62.9%.20 Of all, 62.5% patients

Table 4 A Review of Representative Studies Focusing on the Treatment of Recurrent Ovarian Clear Cell Carcinoma

Author Study

Design

Sample

Size

Treatment Main Findings

Kajiyama et al 201910 Retrospective 25 Surgery The median PFS and PRS were 10.9 months and 21.2 months.

Westhoff et al 201620 Retrospective 24 Radiation 62.5% patients had focal recurrence and 73.9% underwent surgery with

or before their treatment. Five-year survival after recurrence was 62.9%.

Yoshino et al 201322 Retrospective 20 Chemotherapy Most chemotherapeutic regimens for recurrent or persistent CCC have

little or no effect; gemcitabine showed modest activity.

Esposito et al 201423 Retrospective 72 Chemotherapy The overall response rate to platinum was 80%, with 55, 100, and 80%

response rate in patients with platinum-free interval of 6–12, >12, and

>24 months. The response rate to nonplatinum agents in resistant

patients was 33%.

Takano et al 200821 Retrospective 75 Chemotherapy Recurrent or persistent CCC patients are extremely chemoresistant, and

there is only small benefit of long treatment-free period.

Bai et al 201524 Retrospective 164 Chemotherapy Evaluation of response rate and duration of different chemotherapy.

Optimal combination of chemotherapeutics or novel agents is warranted.

Chan et al 20187 Prospective 30 Sunitinib The median PFS and OS were 2.7 and 12.8 months.

Konstantinopoulos

et al 20188
Prospective 13 Cabozantinib The median PFS and OS were 3.6 and 8.1 months.

Lheureux et al 20189 Prospective 40 ENMD-2076 The overall 6-month PFS rate was 22% and differed according to ARID1A

expression (ARIDIA− vs ARID1A+; 33% vs 12%).

Abbreviations: CCC, clear cell carcinoma; PFS, progression-free survival; PRS, postrelapse survival; OS, overall survival.

Dovepress Ye et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
917

http://www.dovepress.com
http://www.dovepress.com


had focal recurrence and 73.9% underwent surgery with or

before their treatment.20 Quite a few relatively large-size

retrospective studies evaluated different regimens and com-

binations of chemotherapy for recurrent or persistent

OCCC.21–24 Disappointedly, similar conclusions were

arrived that most chemotherapeutic regimens have little or

no effect.21–24 Recently, three prospective clinical trials have

been published, focusing on the efficacy of novel biologic

agents for recurrent OCCC.7–9 Sunitinib is a highly potent,

selective tyrosine kinase inhibitor (TKI), including vascular

endothelial growth factor receptor (VEGF-R) and platelet-

derived growth factor receptor (PDGF-R).25 The response

rate of sunitinib monotherapy in second-line treatment of

metastatic renal cell cancer is 34%.25 Nonetheless, in

GOG-254 study including 30 recurrent OCCC cases, suniti-

nib demonstrated minimal activity in the second- and third-

line treatment. The median PFS and OS were 2.7 months and

12.8 months, respectively.7 Cabozantinib, another TKI tar-

geting mesenchymal–epithelial transition factor (MET) and

VEGF-R, showed minimal activity in 13 OCCC patients in

NRG-GY001 trial.8 ENMD-2076, a novel agent targeting

Aurora A and VEGF-R, failed to meet the preset bar for

efficacy in recurrent OCCC.9 However, the authors noticed

that loss of AT-Rich Interactive Domain 1A (ARID1A)

expression correlated with better PFS on ENMD-2076 and

might warrant further investigation.9

The study has several limitations. First, the cohort was

limited by the selection and surveillance biases often asso-

ciated with studies from a single academic institution. Second,

given that some patients received post-operative treatment in

local hospitals, the specific information of second-line che-

motherapy was not evaluated in the study, which might be

a confounding factor. Last, considering disease rarity, we

collected the cases over a long period of time, which might

lead to treatment heterogeneity and inconsistency.

Conclusion
We demonstrated the value of secondary cytoreductive

surgery in a well-selected population of recurrent OCCC

patients. Recurrence in a single anatomic site is associated

with a favorable survival. Complete resection of tumors at

recurrence might warrant a clinical benefit of longer dis-

ease-free survival.

Abbreviations
OCCC, ovarian clear cell carcinoma; FIGO, The International

Federation of Gynecology and Obstetrics; PFS, Progression-

free survival; OS, overall survival; PRS, post-relapse

survival; HR, hazard ratio; CI, confidence interval; TKI,

tyrosine kinase inhibitor; VEGF-R, vascular endothelial

growth factor receptor; PDGF-R, Platelet-Derived Growth

Factor Receptor; MET, mesenchymal–epithelial transition;

ARID1A, AT-Rich Interactive Domain 1A.
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