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Introduction: Ovarian clear cell carcinoma (OCCC) is a subtype of ovarian cancer char-
acterized by highly aggressive and poor prognosis. However, it is unclear what factors are 
associated with OCCC recurrence and death. The study aimed to evaluate whether residual 
tumor diameter after primary debulking surgery, or other clinicopathological features play 
roles in predicting survival outcome in stage II–IV OCCC patients.
Material and Methods: We present a retrospective study of OCCC patients with stage II– 
IV in our department from 2010 to 2015. Kaplan–Meier method was used to draw a survival 
curve. Survival analysis was performed using Log-rank test for univariate analysis and COX 
proportional risk regression model for multivariate analysis.
Results: In this cohort of 78 patients who underwent primary debulking surgery, 47 patients had 
disease recurrence and 32 cases died. On univariate analysis, FIGO stage, residual tumor 
diameter and ascites were significant predictors of 3-year PFS (P values<0.05) and OS (P 
values<0.05). On multivariate analysis, the residual tumor diameter was an independent prog-
nostic factor for 3-year PFS and OS (P values<0.05). The outcomes of patients in residual-free 
group were significantly better than those in the residual tumor diameter 0–1cm and >1cm group 
(PFS: P=0.000, OS: P=0.001), but there was no significant difference in prognosis between 0– 
1cm and > 1cm group (P values >0.05). Greater residual tumor diameter predicted progression on 
cox analysis in patients with stage III, but not for patients with stage IV.
Conclusion: Residual tumor diameter is prognostic after surgery for OCCC. Achieving no 
residual disease will significantly improve the prognosis in advanced OCCC patients.
Keywords: ovarian clear cell carcinoma, residual tumor diameter, progression

Introduction
Epithelial ovarian cancer (EOC) is the fifth most common cause of female cancer 
death worldwide.1 Ovarian Clear Cell carcinoma (OCCC) is a distinct histological 
subtype that accounts for 5–10% of all EOC, which has the worst prognosis among 
all subtypes.2–4 Although the prognosis for OCCC patients with stage I is relatively 
good, the clinical outcomes of patients with stage II–IV OCCC remain less favor-
able than patients with serous carcinoma due to its disease aggressiveness and 
chemotherapy resistance.5,6
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The standard treatments for OCCC are similar to that 
of EOC, which consist of maximal debulking surgery 
combined with adjuvant platinum-based chemotherapy.7 

However, compared with other EOC subtypes, OCCC is 
not sensitive to platinum-based chemotherapy, so the 
relapse rate is high and the prognosis is poor.8–10 The 
JGOG 3016 trial revealed that dose-dense chemotherapy 
improves both PFS and OS in EOC with stage II–IV, but 
these benefits were not observed in OCCC subgroup.3 

Meanwhile, some prior studies have found residual tumor 
volume to be an important factor in the progression of 
EOC,11 but there are no studies on the clinical outcomes 
between different treatment strategies on OCCC. 
Therefore, our study retrospectively analyzed the clinico-
pathological data of 78 patients with stage II–IV OCCC, to 
further examine the general characteristics, clinical out-
comes, and treatment approaches.

Materials and Methods
This is a retrospective study focusing on the clinical char-
acteristics on confirmed cases of OCCC patients. A total of 
120 patients diagnosed OCCC in Zhongnan Hospital of 
Wuhan University from 2010 to 2015. We collected and 
analyzed 78 cases who were evaluated preoperatively by 
clinicians and received initial standard treatment (debulk-
ing surgery and postoperative platinum-based chemother-
apy). According to the medical records, information 
included age, menopausal status, initial level of CA125, 
International Federation of Gynecology and Obstetrics 
(FIGO) stage at initial diagnosis.12 Residual tumor dia-
meter, ascites, histopathologic type and postoperative che-
motherapy cycles. This case series was approved by the 
Institutional Ethics Board of Zhongnan Hospital of Wuhan 
University (Wuhan, Hubei, China, No. 2,020,041). As 
discussed by the IRB, the study did not exceed the mini-
mum risk, exemption of written informed consent did not 
adversely affect any patient rights or welfare, the require-
ment for written informed consent was hence waived. The 
clinical study process strictly abide by the principle of 
patient data confidentiality, and compliance with the 
Declaration of Helsinki.

We defined the survival outcome through routine 
appointment out-patient clinic, returning visit or tele-
phones follow-up. In this study, the patient follow-up 
period started the date of surgery. All patients were fol-
lowed up every 3 months for the first year, later every six 
months until December 2018. Data were collected on the 
clinical and pathologic characteristics of the study women, 

including age, pre-operative serum cancer antigen 125 
(CA-125), ascites, residual tumor size, stage, lymph node 
(LN) excision and metastasis, cycles of CT after surgical 
staging. Among them, the evaluation of surgical effect: the 
ideal reduction was the diameter of postoperative residual 
tumor ≤1 cm (R1), residual tumor>1 cm (R2) was the non- 
ideal reduction, and the residual tumor being zero (R0) 
was the complete reduction. Progression-free survival 
(PFS) was defined in months from the time of diagnosis 
to that of tumor progression or patient death or the last 
follow-up. The criteria for tumor progression should meet 
at least one of the following conditions: elevation of tumor 
markers, imaging recurrence, clinical symptoms, patholo-
gical evidence after reoperation. Overall survival (OS) was 
defined in months from the time of diagnosis to patient 
death or the end of follow-up.

SPSS 17.0 software was used for statistical analysis. 
Proportions were calculated for categorical data while 
medians and ranges were used for continuous variables. 
Kaplan–Meier method was used to draw a survival curve. 
Survival analysis was conducted using Log-rank test for 
univariate analysis and COX proportional risk regression 
model for multivariate analysis. The value of P<0.05 was 
considered statistically significant.

Results
A total of 78 patients with stage II–IV OCCC were 
enrolled in our retrospective study. Table 1 summarizes 
the data on the patient’s baseline characteristics. The med-
ian age was 50 years (26–75 years) and the average age 
was 51.4 ± 8.6 years. Fifty cases were post-menopausal at 
diagnosis and the median age at menopause was 49.0 
years. According to FIGO stage, 16 cases stage II, 53 
cases in stage III and 9 cases in stage IV; the median 
level of CA-125 was 147.4 IU/mL (range: 8.7–6746 IU/ 
mL). All patients underwent debulking surgery. Regarding 
the residual tumor diameter, 38 cases were 0 cm, 24 cases 
were 0–1 cm, and 16 cases were >1 cm. Eighteen patients 
were diagnosed with lymph node metastasis; histopatho-
logical type was mixed in 70 cases; After 3–9 cycles of 
platinum-based chemotherapy, ≤6 cycles were used in 43 
cases and >6 cycles were used in 35 cases. Surgical 
procedures are listed in Supplementary Table 1.

The median follow-up time was 20 months, with 47 
recurrence and 32 deaths among all 78 patients. The 3-year 
PFS and OS were 31.7% and 48.2%, respectively. In the 
univariate analysis, FIGO stage, residual tumor, and 
ascites were relevant factors for PFS (P<0.05). 
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Meanwhile, FIGO stage, residual tumor, ascites, and 
lymph node resection were important factors for OS 
(P<0.05). In multivariate analysis, we found that residual 
tumor was an independent prognostic factor affecting both 
PFS and OS in OCCC patients (Table 2).

We divided the population into sub-groups according 
to the residual tumor diameters and conducted the Kaplan– 
Meier survival curves. The 3-year PFS rates for the resi-
dual tumor diameters of 0cm, 0–1cm, and >1cm were 
51.3%, 17.0%, and 14.6%, respectively, and the 3-year 
OS rates were 66.5%, 33.0%, and 31.6%, respectively. 
As shown in Figure 1, the outcomes of patients in the 
residual-free group were significantly higher than those 
in the residual tumor diameter 0–1cm and >1cm group 
(PFS: P=0.000, OS: P=0.001). Meanwhile, there was no 
significant difference in prognosis between 0–1cm and > 
1cm group (P>0.05).

Besides, according to the estimation of the Kaplan– 
Meier survival curve, the 3-year PFS rates of stage II, III, 
and IV patients were 54.4%, 26.5%, and 26.7%, 

respectively, and the 3-year OS rates were 66.0%, 40.6%, 
and 25.4%, respectively. As shown in Figure 2, the prog-
nosis of stage II patients was significantly higher than 
those of stage III (PFS: P=0.004, OS: P=0.018) and stage 
IV patients (PFS: P=0.029, OS: P=0.013).

We then conducted the subgroup analysis of residual 
tumor diameter on different FIGO stage. For patients with 
stage III, both the 3-year PFS and OS of R1 and R2 groups 
were significantly lower when compared with R0 group, 
with P values under 0.05. There was no significant differ-
ence in prognosis between R1 and R2 group (P>0.05) 
(Figure 3). However, residual tumour diameters did not 
reveal significant effects on neither 3-year PFS nor 3-year 
OS in patients with stage IV (Figure 4).

Discussion
In 1973, OCCC formally became an independent clinical 
subtype of ovarian tumors and was divided into epithelial 
ovarian cancer. As was reported,13 the average age of 
OCCC was younger than that of serous ovarian cancer. 
The average age in this study was 51.4 years, indicating 
that the age of OCCC at diagnosis tended to be younger. 
The premenopausal and postmenopausal incidence rates in 
this group of patients were similar, suggesting that the 
relationship between menopausal age and the occurrence 
of OCCC have not been obvious. In this study, the 3-year 
PFS and OS were 31.7% and 48.2%, respectively. This 
result coincided with the conclusion in other studies that 
the median survival time of advanced OCCC was dis-
tinctly lower.14,15

Primary cytoreductive surgery is an important treat-
ment for patients with stage II–IV epithelial ovarian can-
cer. A meta-analysis pointed that the more complete the 
debulking, the better the outcomes, so clinicians should 
make a maximal effort to remove all gross disease.16 Due 
to the relatively small incidence of OCCC in epithelial 
ovarian cancer, there is no prospective study on the effect 
of cytoreductive surgery on the prognosis of OCCC 
patients. Sioulas et al17 found that patients with stage 
IIIC ovarian cancer who achieved no residual after initial 
cytoreductive surgery had the longest median PFS (26.7 
months) and the longest median OS (83.4 months). The 
prognosis of patients with 1–10 mm of residual disease is 
better than that of patients with >10 mm of residual dis-
ease, and the difference is statistically significant. In 
a retrospective study by Takano et al,18 the median survi-
val time of postoperative residual tumor diameters of 
0 cm, 0–1 cm, > 1 cm in patients with stage III–IV 

Table 1 Clinicopathological Characteristics of OCCC Patients 
with II–IV Stage

Characteristics N (%)

Age at diagnosis (years) ≤ 50 40(51.3)

>50 38(48.2)

Menopausal status Yes 43(55.1)

No 35(44.9)

FIGO stage II 16 (20.5)

III 53(67.9)
IV 9(11.5)

CA125(U/mL) ≤35 18(23.1)
>35 55(70.5)

Unknown 5(6.4)

Residual tumour diameters R0(0cm) 38(48.7)

R1(0–1cm) 24(30.8)

R2(>1cm) 16(20.5)

Lymph nodes metastasis Yes 18 (23.1)

No 60(76.7)

Ascites Yes 29(37.2)

No 49(62.8)

Chemotherapy cycles ≤6 43(55.1)

>6 35(44.9)

Histopathologic type Mixed 8(10.3)

Pure 70(89.7)

Note: Data are presented as median (SD) or n (%).
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OCCC was 39, 7, and 5 months. The prognosis of com-
plete resection of all visible disease was significantly bet-
ter, but there was no difference in the prognosis of 0–1cm 
and >1cm groups. In this study, the 3-year PFS of the 
residual tumor diameters of 0cm, 0–1cm, and >1cm were 
51.3%, 17.0%, and 14.6%, respectively, and the 3-year OS 
were 66.5%, 33.0%, and 31.6%, respectively. In multi-
variate analysis, residual tumor diameter was an indepen-
dent prognostic factor affecting recurrence and survival. 
This result is consistent with Takano M’s study, indicating 
that cytoreductive surgery in patients with advanced 
OCCC must achieve no residual to improve the prognosis. 
In advanced ovarian cancer, the residual tumor diameter is 
less than 1cm, that is, the ideal reduction can significantly 
improve the prognosis,19,20 but it does not seem to be 
applicable to patients with advanced OCCC. In our 

study, there is no difference in prognosis between patients 
with 0–1cm and > 1cm of residual disease. We believe that 
OCCC patients with residual disease after surgery have 
a significantly poorer prognosis. Considering the existence 
of the cytotoxicity of the chemotherapy drugs and the 
resistance to platinum, advanced OCCC patients have 
a great chance to relapse in a short period of time, and 
are led to a worse prognosis. Therefore, in ovarian clear 
cell carcinoma, only when surgery achieves no remnants 
can recurrence be delayed and over-all survival time be 
prolonged.

Malignant ascites is one of the complications of ovarian 
cancer, it is more common in patients with recurrence, and 
is closely related to poor prognosis.21,22 Marleen et al23 

reported that ascites was an independent factor for OS, 
and patients with ascites volume >1000 mL had poorer 

Figure 1 Kaplan–Meier curves of progression-free (A) survival and overall survival (B) stratified by extent of residual disease. 
Abbreviations: R0, no residual disease; R1, residual tumor ≤1 cm; R2, residual tumor >1 cm.

Table 2 Univariate and Multivariate Analyses of Prognostic Factors for OCCC Patients

PFS OS

Univariate Analysis Multivariate Analysis Univariate Analysis Multivariate Analysis

HR P HR (95% CI) P HR P HR (95% CI) P

Age 1.028 0.927 1.340(0.693–2.590) 0.384 0.775 0.476 0.795(0.375–1.684) 0.549

Menopausal status 1.132 0.835 0.763(0.397–1.467) 0.428 0.647 0.327 0.665(0.297–1.491) 0.322

FIGO stage 1.829 0.015 1.037(0.506–2.125) 0.920 1.912 0.028 1.459(0.625–3.402) 0.382
CA125 0.896 0.757 1.115(0.526–2.364) 0.633 0.318 0.793(0.303–2.076) 0.636

Residual tumour

R1+R2 vs R0 4.523 0.000 3.574(1.698–7.522) 0.001 4.394 0.001 2.959(1.184–7.394) 0.02

R1 vs R2 0.733 0.398 0.736(0.346–1.567) 0.427 0.807 0.614 0.695(0.292–1.654) 0.411
Lymph nodes metastasis 0.995 0.989 1.658(0.789–3.481) 0.182 1.290 0.617 1.839(0.689–4.907) 0.224

Ascites 0.370 0.003 0.617(0.315–1.208) 0.159 0.287 0.001 0.452(0.191–1.071) 0.071

Chemotherapy cycles 0.933 0.816 0.819(0.422–1.589) 0.554 1.151 0.691 1.193(0.549–2.591) 0.656
Histopathologic type 1.150 0.769 0.417(0.137–1.272) 0.360 1.706 0.276 0.565(0.166–1.917) 0.360

Abbreviations: HR, hazard ratio; CI, confidence interval; PFS, progression-free survival; OS, overall survival.
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treatment outcomes. However, a retrospective study of 140 
patients with advanced EOCs found that the relationship 
between ascites and clinical outcomes was not apparent.24 

In our series, 37.2% of patients represented obvious ascites 
during intraoperative evaluation. Univariate analysis 
showed that ascites was a related factor affecting prognosis. 
The median PFS and OS in the patients with ascites were 13 
and 19 months, which were significantly lower than those 

without ascites. Ascites is closely related to the prognosis of 
OCCC, but whether ascites is an independent factor remains 
to be further exploration.

Postoperative supplementation with platinum-based 
chemotherapy is one of the important treatments for ovar-
ian cancer. Compared to serous and non-serous cancer 
patients, the former with six cycles of postoperative che-
motherapy had a potential survival advantage. Among 

Figure 3 Survival after primary debulking surgery stratified in Stage III OCCC patients. Patients were stratified according to the residual tumor diameter. (A) The effects of 
residual tumor diameter on 3-year PFS. (B) The effects of residual tumor diameter on 3-year OS.

Figure 2 Kaplan–Meier curves of progression-free (A) survival and overall survival (B) stratified by FIGO stage.
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them, the response rate of OCCC to platinum chemother-
apy drugs is only 11.1%,9 so how to choose the post-
operative chemotherapy regimen of OCCC has always 
been controversial. For advanced OCCC, the current 
NCCN guidelines point out that “there is no sufficient 
evidence to prove that >6 cycles of chemotherapy can 
benefit patients’ survival, so six cycles of chemotherapy 
are recommended.” In clinical practice, clinicians use 
more than 6 cycles of chemotherapy for some patients 
based on the patient‘s condition and personal experience. 
Bertelsen et al25 conducted three randomized trials that 
compared the survival benefits of 5–6 cycles and 8, 10 
and 12 cycles of chemotherapy, respectively, and showed 
that the best duration of first-line chemotherapy for 
advanced ovarian cancer was not more than 6 cycles. 
Therefore, it is generally believed that patients with stage 
II–IV ovarian cancer can be objectively relieved with six 
cycles of chemotherapy after surgery. It is not clear 
whether it is applicable to OCCC patients. In this study, 
patients with ≤6 cycles and >6 cycles group, the median 

PFS were 24 and 22 months, the 3-year PFS were 25.9% 
and 29.7%. The median OS was 37 and 30 months, the 
3-year OS was 50.0% and 47.8%, respectively. This result 
shows that for patients with advanced OCCC, there is no 
significant difference between the prognostic effects of 
chemotherapy for >6 cycles and ≤6 cycles. Our results 
were similar to the study by Tozzi et al, which reported 
the use of neo-adjuvant chemotherapy did not increase the 
rate of CR and did not reduce the complexity and the 
morbidity of the surgery.26

The importance of maximal cytoreduction to eliminate 
residual disease has become widely accepted in the pri-
mary treatment of serous epithelial ovarian carcinoma 
(SOC) patients.27 However, our study was the first to 
show that residual tumor size is the independent prognos-
tic factor in OCCC patients. Several studies have sug-
gested the differences in prognosis between OCCC and 
SOC. Oliver suggests that the prognosis of ovarian cancer 
patients was influenced by histology, in early-stage 
patients, PFS was better for OCCC than for SOC, but in 

Figure 4 Survival after primary debulking surgery stratified in Stage IV OCCC patients. Patients were stratified according to the residual tumor diameter. (A) The effects of 
residual tumor diameter on 3-year PFS. (B) The effects of residual tumor diameter on 3-year OS.
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late-stage patients, OCCC was significantly associated 
with decreased OS.28 Our study further investigated the 
prognostic factors related to II–IV stage OCCC patients. In 
addition, our results demonstrate that greater residual 
tumor diameter predicted progression on Cox analysis in 
patients with stage III, but not for patients with stage IV. 
The possible reasons could be due to the distant metastases 
and tumour progression, OCCC patients with stage IV 
who achieved R0 went through more aggressive surgery 
procedures, which lead to decreased immunological func-
tion and worse survival outcomes. Although residual 
tumor volume is mainly determined by surgery proce-
dures, study of Lee also suggests that tumor biology is 
another important factor for advanced-stage ovarian cancer 
patients who achieved R0.29 Though the small sample size 
limits the representativity of the observation, we believe 
our finding can serve as an informative starting points for 
further investigation when larger cohort from a wide range 
of centers becomes available.

In general, the residual tumor diameter is an indepen-
dent prognostic factor for PFS and OS in patients with 
stage II–IV OCCC. During the process of disposing 
OCCC, clinicians should improve the thoroughness of 
tumor cytoreductive surgery, follow the principle of no 
residual as much as possible, and select the appropriate 
chemotherapy cycles for achieving a better prognosis.
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