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Stage IIIC epithelial ovarian cancer classified solely by lymph 
node metastasis has a more favorable prognosis than other 

types of stage IIIC epithelial ovarian cancer

Su-Jin Baek, Jeong-Yeol Park, Dae-Yeon Kim, Jong-Hyeok Kim, Yong-Man Kim, Young-Tak Kim, Joo-Hyun Nam

Department of Obstetrics and Gynecology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Objective: To verify whether it can be justified to classify patients to stage IIIC epithelial ovarian cancer based on 
nodal involvement only.
Methods: This study included all consecutive patients with stage IIIC epithelial ovarian cancer who underwent 
upfront cytoreductive surgery according to the FIGO guideline followed by platinum based chemotherapy from 
September 1989 to September 2006 at Asan Medical Center.
Results: During the study period, a total of 272 patients met the inclusion criteria. Optimal cytoreduction was 
achieved in 213 patients, and complete cytoreduction was achieved in 85 patients. Median follow-up time was 37 
months (range, 6-181 months). The 5-year disease free survival (DFS) and overall survival (OS) rate of all patients 
were 23% and 57%, respectively. Forty-one patients were allocated to stage IIIC by positive nodes only. Patients with 
stage IIIC disease due to positive nodes only had significantly longer DFS and OS compared to other stage IIIC 
patients (p＜0.001 and p＜0.001). The DFS and OS of these patients was significantly better than those of other stage 
IIIC patients who achieved complete or optimal cytoreduction (p＜0.001 and p＜0.001). The outcome was even better 
than that of stage IIIA and IIIB patients (p＜0.05 and p＜0.05).
Conclusion: Patients with stage IIIC epithelial ovarian cancer due to positive nodes only had a more favorable 
prognosis compared to other stage IIIC patients. Therefore, reevaluation of the current FIGO staging system for stage 
IIIC epithelial ovarian cancer is required.
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INTRODUCTION

  Ovarian cancer represents 25% of all malignancies in the fe-
male genital tract and is the most common cause of death 
among women who develop gynecologic malignancies in the 
western countries.1 It is the second most common gyneco-
logic malignancy in Korea, with 1,300 new cases estimated to 
occur each year.2 It is the 8th most common female cancer and 
9th most common cause of female cancer death in Korea.2 One 
of the major problems with regard to ovarian cancer is the fact 
that the majority (nearly 75%) of patients present with ad-
vanced stage disease.3 Initial comprehensive surgical staging 

according to the International Federation of Gynecology and 
Obstetrics (FIGO) staging systems with maximal cytor-
eductive surgery followed by taxene/platinum-based ad-
juvant chemotherapy is now considered to be a standard treat-
ment for patients with ovarian cancer.4,5 Despite initial high 
response rates to first-line treatment, the majority of patients 
with ovarian cancer ultimately develop recurrent tumors and 
require further treatment.6

  Lymph node metastasis in ovarian cancer has been reported 
to be an important prognostic factor,7-9 and thus the FIGO 
staging systems for ovarian cancer have included lymph node 
status since 1987.4,10 According to the FIGO staging system, 
patients with lymph node metastasis, even if the primary tu-
mor is confined to the ovary or pelvis, are enrolled to stage 
IIIC.4 However, FIGO stage IIIC disease is a heterogenous 
group including two different extents of disease; 1) disease 
with lymph node metastasis regardless of the extent of intra-
peritoneal tumor implantation, and 2) disease with intra-
peritoneal tumor implants greater than 2 cm outside the 
pelvis.4 Although the extent of intraperitoneal tumor im-
plants has been reported to be associated with prognosis of 
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Characteristics N

Age, mean (range)
Age
  ≤50 years
  ＞50 years
Menopause
  No
  Yes
Para
  ≤3
  ＞3
Histologic type
  Serous
  Mucinous
  Endometrioid
  Transitional cell
  Clear cell
  Undifferentiated
  Squamous cell
  Mixed
Grade
  I
  II
  III
  Undetermined
Intitial CA 125
  ＜35 U/ml
  ≥35 U/ml
Ascites
  ＜1,000 ml
  ≥1,000 ml
Residual tumor
  0 cm
  ≤1 cm
  ＞1 cm 
Chemotherapy
  Taxane/Platinum
  Other/Platinum
Chemotherapy cycle
  ≤6
  ＞6

58 (22-81)

77
195

164
108

116
156

 
197
13
23
6
4
4
2

23

15
31

122
104

8
260

123
149

85
128
59

194
78

168
104

Table 1. Characteristics of patients (n=272)

patients with ovarian cancer,11-14 the prognostic role of lymph 
node metastasis has not been determined. It is not clear if 
prognosis of patients with stage IIIC disease solely by virtue of 
lymph node metastasis is equivalent to that of patients with 
stage IIIC disease by virtue of large abdominal implants. The 
aim of this study was to verify whether it can be justified to 
classify patients to stage IIIC ovarian cancer based on nodal in-
volvement only.

MATERIALS AND METHODS

1. Study population
  Patients with ovarian cancer who were treated and followed 
from Sep 1989 to Sep 2006 at Asan Medical Center (AMC; 
Seoul, Korea) were identified from a computerized database 
and cancer registry. This study included all consecutive pa-
tients with previously untreated stage IIIC epithelial ovarian 
cancer who underwent upfront cytoreductive surgery accord-
ing to FIGO guidelines followed by platinum based chemo-
therapy. Patients who did not receive primary treatment or 
follow-up care at the AMC, who did not undergo complete 
staging procedure, who have histologic types other than epi-
thelial ovarian cancer, or who have received neoadjuvant che-
motherapy were excluded. Demographic data obtained from 
each patient’s medical records included age, menopausal sta-
tus, and parity, as well as the patient’s histories of cancer, 
medical disease, and surgery or radiation therapy on the 
pelvis. We also obtained clinical data on the presence of tumor 
markers; the outcomes of surgical treatments; the presence of 
ascites; the presence of residual tumor cells after surgery; the 
histologic type, size, and grade of tumors; peritoneal cytology; 
lymph node involvement; surgical stage, as determined using 
FIGO system for ovarian cancer; adjuvant therapy; recurrence; 
and treatment at the times of recurrence and death. Clinico-
pathological prognostic factors and treatment outcomes were 
analyzed. AMC does not require approval from the 
Institutional Review Board for retrospective chart reviews; 
hence this analysis was exempt from the approval process.

2. Definitions and statistical analysis
  Cytoreductive surgery was defined as optimal if the largest 
dimension of the largest residual tumor (RT) measured ≤1.0 
cm, and suboptimal if it measured ＞1.0 cm. Overall survival 
(OS) time was calculated as the number of months from the 
date of surgery to either the date of death or the date censored. 
Disease-free survival (DFS) time was calculated as the num-
ber of months from the date of surgery to either the date of re-
currence or the date censored. Survival curves and rates were 
calculated using the Kaplan-Meier method.15 Differences in 
survival were assessed using the log-rank test for categorical 
factors16 and Cox’s proportional hazards model for con-
tinuous factors in univariate analysis.17 A multivariate analy-
sis was performed using Cox’s proportional hazards model to 
determine the survival benefit when the model was adjusted 

for favorable prognostic variables. Stepwise model-selection 
methods were used to select factors for inclusion in the multi-
variate Cox proportional hazards model. Frequency dis-
tributions were compared using Chi-squared and Fisher’s ex-
act tests, and mean and median values between groups were 
compared using a Student’s T-test and the Mann-Whitney 
U-test. A p-value of less than 0.05 in a two-sided test indicated 
a significant difference. Data were analyzed using SPSS ver. 11  
(SPSS Inc., Chicago, IL, USA).

RESULTS

1. Patients’ characteristics
  During the study period, a total of 272 patients with stage 
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Fig. 1. DFS (left) and overall survival OS (right) of 272 patients with stage IIIC epithelial ovarian cancer.

Factors
Disease free survival Overall survival

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

Age ＞50 years
Menopause
Para ＞3
CA 125 ＞1,000 U/mL
Ascites ＞1,000 mL
Serous histology
Grade II-III
Optimal cytoreduction
Including taxane
Chemotherapy cycle ＞6

1.1 (0.8-1.5)
0.8 (0.6-1.1)
1.1 (0.8-1.4)
1.1 (0.9-1.5)
1.1 (0.8-1.4)
0.9 (0.7-1.3)
1.9 (0.9-4.1)
0.6 (0.4-0.8)
0.7 (0.5-0.9)
0.9 (0.7-1.2)

0.507
0.099
0.485
0.344
0.516
0.640
0.061
0.002
0.028
0.402

3.2 (1.6-6.4)
1.1 (0.7-1.6)
1.5 (0.9-2.3)
1.2 (0.8-1.9)
1.4 (0.9-2.1)
1.2 (0.8-1.8)
2.3 (0.8-6.4)
0.5 (0.3-0.7)
0.3 (0.1-0.4)
0.7 (0.5-1.1)

0.001
0.764
0.082
0.380
0.065
0.342
0.106

＜0.001
＜0.001

0.128

OR: odds ratio, CI: confidence interval

Table 2. Variables influencing disease-free survival and overall survival (univariate analysis)

IIIC epithelial ovarian cancer met the inclusion criteria. The 
characteristics of 272 patients are shown in Table 1. The mean 
age of all patients was 58 years (range, 22 to 81 years). Of 
these, 164 patients were postmenopausal, 197 patients had 
serous type tumors, and 122 patients had grade 3 tumors. 
Initial CA 125 level was elevated in 260 patients. At initial cy-
toreductive surgery, 149 patients had ascites ≥1,000 ml. 
Optimal cytoreduction was achieved in 213 patients, and 
complete cytoreduction was achieved in 85 patients. All pa-
tients received adjuvant chemotherapy with platinum based 
regimen and taxane was included in 194 patients. Of these, 
104 patients received more than 6 cycles of chemotherapy.

2. Treatment outcomes 
  Median follow-up time was 37 months (range, 6 to 181 
months). The 5-year DFS and OS rate of all patients were 23% 
and 57%, respectively, and the 10 year DFS and OS rate were 
19% and 38%, respectively (Fig. 1). In univariate analysis, pa-
tients who underwent optimal cytoreduction and who re-
ceived adjuvant chemotherapy including taxane had longer 
DFS (Table 2, Fig. 2). DFS was not influenced by patient age, 
menopause, parity, initial CA 125 level, presence of ascites  

＞1,000 ml, histologic type of tumor, grade of tumor, or num-
ber of chemotherapy cycles (Table 2). Patients who were older 
than 50 years of age, who underwent optimal cytoreduction 
and who received adjuvant chemotherapy including taxane 
had longer OS (Table 2, Fig. 2). OS was not influenced by 
menopause, parity, initial CA 125 level, presence of ascites  
＞1000 ml, histologic type of tumor, grade of tumor, or num-
ber of chemotherapy cycles (Table 2). In multivariate analysis, 
DFS was significantly influenced by optimal cytoreduction, 
and OS was significantly influenced by age and adjuvant che-
motherapy including taxane (Table 3).
  Forty-one patients were allocated to stage IIIC for positive 
nodes only. Of these, 8 had disease limited to the ovaries and 
33 had disease confined to the pelvis. Patients with stage IIIC 
disease due to positive nodes only had significantly longer 
DFS and OS compared to other stage IIIC patients (p＜0.001 
and p＜0.001)(Fig. 3). The DFS and OS of these patients was 
significantly better than that of other stage IIIC patients who 
achieved complete or optimal cytoreduction (p＜0.001 and p
＜0.001)(Fig. 3). The survival of patients with stage IIIC dis-
ease were compared with that of 34 patients with stage 
IIIA-IIIB disease who were treated and followed at AMC dur-
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Fig. 2. DFS (left) and OS (right) of 272 patients with stage IIIC epithelial ovarian cancer by largest dimension of largest residual tumor at the com-
pletion of primary cytoreductive surgery. RD: largest dimension of largest residual tumor at the completion of primary cytoreductive surgery.

Factors
Disease free survival Overall survival

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

Age ＞50 years
Optimal cytoreduction
Including taxane

0.6 (0.5-0.9)
0.8 (0.6-1.1)

0.011
0.133

2.2 (1.1-4.4)
0.7 (0.5-1.1)
0.3 (0.2-0.4)

0.034
0.158

＜ 0.001

OR: odds ratio, CI: confidence interval

Table 3. Variables influencing disease-free survival and overall survival (multivariate analysis)

Fig. 3. DFS (left) and OS (right) of 272 patients with stage IIIC epithelial ovarian cancer. Patients with stage IIIC disease due to positive nodes 
only had significantly longer DFS and OS compared to other stage IIIC patients (p＜0.001 and p＜0.001). The DFS and OS of these patients 
was significantly better than that of other stage IIIC patients who achieved complete or optimal cytoreduction (p＜0.001 and p＜0.001).

ing the same period. The outcome was even better than that of 
stage IIIA and IIIB patients (p＜0.05 and p＜0.05)(Fig. 4).
  In our series, 16 patients had rare histologic types of epi-
thelial ovarian cancer (6 transitional cell carcinomas, 4 clear 
cell carcinomas, 4 undifferentiated carcinomas, and 1 squ-
amous cell carcinoma). Of these, seven patients (2 clear cell 
carcinomas, 3 transitional cell carcinomas, 1 undifferentiated 

carcinoma, and 1 squamous cell carcinoma) had recurrent dis-
ease after a median disease free interval of 23 months (range, 
1 to 79 months), and three patients (one each of clear cell car-
cinoma, transitional cell carcinoma, and undifferentiated car-
cinoma) died of disease after a median follow-up time of 30 
months (range, 1 to 79 months).
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Fig. 4. DFS (left) and OS (right) of 306 patients with stage III epithelial ovarian cancer. The outcome of patients with stage IIIC disease due to 
positive nodes only was even better than that of stage IIIA and IIIB patients.

DISCUSSION

  Comprehensive surgical staging according to FIGO guide-
line is the mainstay treatment of epithelial ovarian cancer. Up 
to 10-25% of patients with presumable early stage disease 
which is confined to the ovaries or pelvis are upstaged after 
thorough surgical staging procedure due to pelvic lymph node 
metastasis.18-21 Paraaortic lymph nodes were positive in 6% of 
these patients.19 Because lymph node involvement is an im-
portant prognostic factor,7-9,22 patients with metastasized 
lymph nodes is assigned stage IIIC even if their intra-
peritoneal disease is equivalent to stage I-IIIB according to the 
FIGO staging system for ovarian cancer.4,10 However, the 
prognosis of patients who were enrolled to stage IIIC solely by 
lymph node involvement has not yet been clarified.
  Some previous studies suggested that the prognoses of stage 
IIIC patients who are upstaged based on lymph node positivity 
are as poor as those of patients with stage IIIC based on intra-
peritoneal tumor spread.7,23,24 However, recent studies sug-
gest that patients with stage IIIC disease by node involvement 
only have a more favorable prognosis than other stage IIIC dis-
ease patients.25-27 Onda et al.27 analyzed 103 ovarian cancer 
patients in stage I-III who underwent optimal cytoreductive 
surgery with systematic aortic and pelvic lymphadenectomy 
at initial surgery to investigate whether systematic aortic and 
pelvic lymphadenectomy would affect the prognoses. In their 
series, 14 patients who were upstaged to stage IIIC based on 
lymph node positivity had better 5 year survival than stage 
IIIC patients who had intraperitoneal tumors beyond the pel-
vis, irrespective of lymph node status (84% vs. 26%, 
p=0.042). Kanazawa et al.25 analyzed 117 patients with stage 
I-III epithelial ovarian cancer and reported that the survival 
was significantly worse in the node-positive group compared to 
that in the node-negative group for stage I-IIIB disease 

(p=0.0212), and that patient survival of patients with 
node-positive stage I-IIIB disease was significantly better than 
that of stage IIIC disease of abdominal implants greater than 
2 cm in diameter outside the pelvis (p＜0.0001). Cliby et al.26 
analyzed 115 patients with stage IIIC epithelial ovarian cancer 
to describe the clinical behavior of occult stage IIIC. In their 
series, thirty-six patients were upstaged to stage IIIC by virtue 
of positive nodes and sixty nine patients were classified as 
stage IIIC disease because of obvious abdominal disease larger 
than 2 cm. In their series, the outcomes of occult stage IIIC 
were superior to other stage IIIC cytoreduced to either no 
gross residual disease or residual disease ＜1 cm, who had 
large volume upper abdominal disease at beginning of surgery 
(p＜0.001). In our study, we demonstrated that patients with 
stage IIIC epithelial ovarian cancer due to positive nodes only 
had a more favorable prognosis than other stage IIIC disease. 
These findings are consistent with previous reports.25-27 
However, the better survival of patients upstaged to stage IIIC 
by positive lymph nodes compared to patients with other 
stage IIIC could simply reflect the prognostic impact of small 
versus large tumor size.28 Therefore, a comparison between 
stage IIIC solely by lymph node metastasis and stage IIIA/IIIB 
patients would be more appropriate and provide evidence 
about possible differences in the biological and clinical behav-
ior of lymph node versus peritoneal metastasis.29 In our ser-
ies, stage IIIC patients solely by lymph node metastasis 
showed even better outcomes than stage IIIA and IIIB 
patients. 
  In our series, OS time was calculated as the number of 
months from the date of surgery to either the date of death or 
the date censored and DFS time was calculated as the number 
of months from the date of surgery to either the date of re-
currence or the date censored. However, there were differ-
ences in the completeness of debulking of tumor, number of 
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cycles of adjuvant chemotherapy, and response to adjuvant 
chemotherapy. These factors should be considered in the in-
terpretation of survival outcomes. In our series, optimal cy-
toreduction was a significant factor for overall survival in uni-
variate analysis. After adjusting for other significant factors 
such as age and use of taxene, odds ratio for death in patients 
who underwent optimal cytoreduction was 0.7 (95% con-
fidence interval=0.5-1.1). Although it did not reach statistical 
significance, there is a trend of improved overall survival in 
patients who underwent optimal cytoreduction.
  In conclusion, the results of our study suggest that the as-
signment to stage IIIC by lymph node involvement in ovarian 
cancer may be overestimating the risk of recurrence and death 
in these patients. Therefore, a large prospective study to 
reevaluate the role of lymph node metastasis in stage IIIC epi-
thelial ovarian cancer is required.
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