
Introduction

Ovarian cancer is a common malignant disease in women.
According to the Taiwan Cancer Registry, it was the seventh
most common malignant disease and the eighth leading cause
of malignancy-related deaths in 2014 [1]. Primary ovarian
cancer can be divided into three categories: epithelial ovarian
cancer, malignant germ cell tumors, and malignant sex cord
stromal cell tumors, according to the origin of the malignant
cells. Epithelial ovarian cancer accounts for about 70-75% of
cases of ovarian cancer, and it can be further divided into his-
tologic types included serous, mucinous, endometrioid, clear
cell, and other types such as transition cell and squamous cell
[2]. 

Several studies have demonstrated different carcinogenesis
pathways and etiologies among the different histologic types
[3, 4]. However, few studies have focused on differences in
tumor behavior such as laterality, staging distribution, and
pattern of tumor spread. The present authors supposed that
the percentage of advanced mucinous or endometrioid and
early stage serous carcinoma would be very low. Thus, we
conducted this retrospective study to clarify whether any dif-
ferences in tumor behavior exist among different types of ep-
ithelial ovarian cancer, especially between serous and
non-serous carcinoma.

Materials and Methods
We retrospectively collected the medical records of patients

with ovarian cancer at our hospital from January 2010 to Decem-
ber 2015. We excluded patients with ovarian cancer other than the
epithelial type. In addition, we also excluded patients with double
cancer and those with a mixed histology. The stage and disease
burden were determined according to pathology reports after pri-
mary cytoreductive surgery. For those who did not receive pri-
mary cytoreductive surgery, the authors used pelvic and
abdominal CT to determine the extent of the disease. We analyzed
the tumor behavior, including the location of pelvic and abdomi-
nal metastasis, site of metastatic retroperitoneal lymph nodes, and
laterality of ovarian tumors. In addition, we also compared the
oncological outcomes of the different histology types.

The chi-square test was used to analyze the distribution of cat-
egorical variables, and continuous variables such as age and tumor
markers level were dichotomized using median values as cut-off
points. Kaplan-Meier and Cox regression methods were used to
analyze survival outcomes. All analyses were conducted with
SPSS statistical software.

The Ethics Institutional Review Board of Chang Gung Memo-
rial Hospital approved this study, and the need for informed con-
sent was waived. All methods were performed in accordance with
the relevant guidelines and regulations.
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Summary
Purpose: To determine the differences in tumor behavior between ovarian serous and non-serous carcinoma. Materials and Methods:

We retrospectively collected the medical records of patients with epithelial ovarian cancer at our hospital from January 2010 to December
2015. We compared the clinicopathological behavior and survival between serous and non-serous carcinoma. Kaplan-Meier and Cox
regression methods were used to analyze risk factors on survival. Results: A total of 268 patients were included, of whom 38.1% had
serous carcinoma. The patients with serous carcinoma had significantly more advanced disease including extra-ovarian disease (89.2%
vs. 34.3%), abdominal disease (69.6% vs. 22.9%), lymph node metastasis (39.2% vs. 14.4%), para-aortic lymph node involvement
(17.7% vs. 5.4%), and FIGO Stage III/IV disease (78.4% vs. 28.3%). In addition, serous carcinoma tended to involve bilateral ovaries
(65.7% vs. 22.3%). However, in FIGO Stage III/IV disease, serous carcinoma had a better overall survival than non-serous type (HR
0.469, 95% CI = 0.268-0.882, p = 0.008). Conclusions: Although serous carcinoma presented more metastasis, it appeared to have
better survival when compared to non-serous type in advanced stage disease. 
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Results

During the study period, 390 patients with ovarian cancer
received treatment at the present hospital. We excluded the
patients who did not have the epithelial type and those with
synchronous ovarian and endometrial cancer or a mixed
histology. The remaining 268 patients were included for
analysis. The general clinicopathological characteristics of
the study cohort are shown in Table 1. Twenty-nine patients
(10.8%) received neoadjuvant chemo-therapy followed by
interval debulking surgery, and 35 (13.1%) patients did not
receive retroperitoneal lymphadenectomy during the initial
surgery because of disseminated intra-abdominal disease.
Overall, 102 (38.1%) patients had serous carcinoma, of

whom only three patients were low grade differentiation.
The patients with serous carcinoma had more advanced

disease including extra-ovarian disease (89.2% vs. 34.3%,
p < 0.001), abdominal disease (69.6% vs. 22.9%, p <
0.001), overall lymph node metastasis (39.2% vs. 14.4%,
p < 0.001), pelvic lymph node involvement (35.9% vs.
13.5%, p < 0.001), para-aortic lymph node involvement
(17.7% vs. 5.4%, p < 0.001), and FIGO Stage III and IV
disease (78.4% vs. 28.3%, p < 0.001) (Table 2). Of the pa-
tients with T2 and T3 disease, 10.5% and 24.5% had para-
aortic lymph node metastasis, respectively. In addition, three
of 38 (7.9%) patients with T2 disease and six of 94 (6.4%)
patients with T3 disease had isolated para-aortic lymph node

Table 1. — Clinicopathologic characteristics of the study
patients (n=268).
Parameter
Age, median (range), (years)                            51 (13-83)
Pretreatment tumor markers
CEA, median (range),                                    1.42 (0.5-725.84)
CA-125 median (range)                                  288.2 (0.7-15950)

Treatment, n (%)
Neoadjuvant chemotherapy then                   29 (10.8)
interval debulking surgery
Surgery then adjuvant chemotherapy             239 (89.2)

Retroperitoneal lymphadenectomy, n (%)
Yes                                                                   233 (86.9)
No                                                                   35 (13.1)

Histology, n (%)
Serous
High-grade                                                    99 (36.9)
Low-grade                                                    3 (1.1)

Endometrioid                                                 55 (20.5)
Mucinous                                                        38 (14.2)
Clear cell                                                         52 (19.4)
Other types                                                     21(7.8)

FIGO stage, n (%)
I                                                                       113 (42.2)
II                                                                     28 (10.4)
III                                                                    104 (38.8)
IV                                                                    23 (8.6)

Follow up, mean (range), months                     37.12 (0-84)
Overall Survival mean (range), months           37.12 (0-84)
Progression free survival mean (range), months   31.62 (0-84)
FIGO: International Federation of Gynecology and Obstetrics, CEA: carci-
noembryonic antigen.

Table 2. — Distribution of tumor behavior in serous and
non-serous carcinoma (n=268).
                                                            Serous,           Non-serous,    p-value 
                                                  n=102             n=166
Extra-ovarian disease, n (%) 
Yes                                          11 (10.8)     109 (65.7)   <0.001    
No                                           91 (89.2)     57 (34.3)   

Abdominal disease, n (%) 
Yes                                          71 (69.6)     38 (22.9)     <0.001    
No                                           31 (30.4)     128 (77.1)   

Overall lymph node 
involvement, n (%) 
Yes                                          40 (39.2)     24 (14.4)     <0.001*    
No                                           52 (51.0)     117 (70.5)   

Pelvic lymph node 
involvement, n (%) 
Yes                                          33 (35.9)     19 (13.5)     <0.001*   
No                                           59 (64.1)     122 (86.5)   

Para-aortic lymph node 
involvement, n (%) 
Yes                                          18 (17.7)     9 (5.4)         0.004*    
No                                           74 (72.5)     132 (79.5)   

Distant metastasis, n (%) 
Yes                                          17 (16.7)     6 (3.6)         <0.001    
No                                           85 (83.3)     160 (96.4)   

FIGO Stage, n (%) 
I/II                                          22 (21.6)     119 (71.7)   <0.001    
III/IV                                      80 (78.4)     47 (28.3)   

Laterality, n (%) 
Bilateral                                  67 (65.7)     37 (22.3)     <0.001    
Unilateral                                35 (34.3)     129 (77.7)   

*Only the patients who received lymphadenectomy were analyzed (n=233)
.FIGO: International Federation of Gynecology and Obstetrics.

Table 3. — Relationships between lymph node status and T stage (n=233).
                         Pelvic LN (%)                                                              Para-aortic LN (%)                                                     All (%) 
                         Serous                   Non-serous         All                     Serous             Non-serous           All                         Serous              Non-serous       All 
T1                0.0                    6.7                  5.9                 0.0              0.0                   0.0                    0.0                6.7                5.9  
T2                20.0                  11.1                15.8               20.0            0.0                   10.5*                35.0              11.1              23.7  
T3                47.5                  42.4                45.7               22.9            27.3                 24.5*                54.1              48.5              52.1  
All               35.9                  15.6                22.3               19.6            6.4                   11.6                  43.5              17.0              27.5  
LN: lymph node. *Isolated PA LN: 3/38 (7.9%) in T2 Stage, 6/94 (6.4%) in T3 Stage.
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involvement. The details of nodal metastasis according to dif-
ferent T stage in terms of the serous and non-serous type are
shown in Table 3.

Overall, serous carcinoma tended to involve bilateral
ovaries (65.7% vs. 22.3%, p < 0.001) regardless of the
FIGO Stage (Table 2). It was more significant in the pa-
tients with FIGO Stage I and II disease (31.8% vs. 7.6%, p
= 0.001). However, asymmetric distribution was less sig-
nificant in the patients with FIGO Stage III and IV disease
(75.0% vs. 59.6%, p = 0.069).

Although more of the patients with serous carcinoma pre-
sented with advanced disease, overall survival was similar
to those with non-serous carcinoma (five-year overall sur-
vival 64.4% vs. 75.0%, p = 0.197) (Table 4). The sole inde-
pendent factor for a better survival was an early stage (HR
0.178, 95% CI = 0.094-0.334, p < 0.001) (Table 3). Another
interesting finding was that the patients with serous carci-
noma and an advanced stage had better overall survival (HR
0.469, 95% CI = 0.268-0.882, p = 0.008), and especially
those with Stage III disease (HR 0.409, 95% CI = 0.217-
0.771, p = 0.006) (Table 5), compared to those with the non-
serous type. The survival curves for the patients with an
advanced stage, Stage III and IV are shown in Figure 1.

Discussion

Previous studies have reported rates of serous, en-
dometrioid, clear cell, and mucinous type epithelial ovarian
cancer of around 75%, 10%, 10%, and 5%, respectively [5],
which is very different compared to the present cohort, in
whom only 38% had serous carcinoma. This is consistent
with a national population-based, long-term follow-up
study in Taiwan in which around 40% of the patients had
serous carcinoma [6], and a worldwide analysis which re-
ported that serous carcinoma accounted for about 40% of
cases of epithelial ovarian cancer in most Asian countries
[7]. Thus, the distribution of the histological types of ovar-
ian cancer may be different in different areas. 

With regards to the relationship between nodal status and
histology, Takeshima et al. studied 208 patients with ep-
ithelial ovarian cancer, and reported that the patients with
the serous type had a higher rate of para-aortic but a similar
rate of pelvic lymph node metastasis to those with the non-
serous type [8]. Roger et al. also reported a higher rate of
lymph node metastasis in the patients with serous carci-
noma, although the distribution of the location of the in-
volved nodes was similar between the two groups [9]. In
the present study, the patients with serous carcinoma had
more lymph node involvement in both para-aortic and
pelvic lymph node areas. 

With regards to correlations between pathological T stage
and lymph node metastasis in this study, 10.5% and 24.5%
of the patients with T2 and T3 had para-aortic lymph node
involvement, respectively. In addition, three of 38 (7.9%)
patients with T2 disease and six of 94 (6.4%) patients with
T3 disease had isolated para-aortic lymph node involve-
ment. Thus, the need of systemic retroperitoneal lym-

Table 4. — Univariate and multivariate analyses for fac-
tors predicting survival (n=268).
Parameter                    Number    5-year overall survival, %         p-value
Age at diagnosis
< 51 years            131        77.7                                    0.061
≥ 51 years            137        63.9

Histology
Serous                 102        64.4                                    0.197
Non-serous          166        75.0                                    

FIGO Stage
I/II                       141        90.2                                    <0.001
III/IV                   127        50.3

CEA
< 1.4                    106        69.7                                    0.074
≥ 1.4                    109        67.5
Not checked        53

CA-125
< 288                   131        75.9                                    0.250
≥ 288                  132        65.3

Not checked        5
Parameter                                         HR (95% CI)                         p-value
FIGO Stage I/II vs. III/IV       0.178 (0.094-0.334)       <0.001
FIGO: International Federation of Gynecology and Obstetrics, CEA: carci-
noembryonic antigen, HR: hazard ratio, CI: confidence interval.

Figure 1. — Survival curves in terms of the serous and non-serous
type. 1a) FIGO Stage III disease, 1b) FIGO Stage IV disease, and
1c) advanced stage (FIGO Stages III and IV).

Table 5. — Multivariate analysis for factors predicting survival, in advanced disease (n=127) and FIGO Stage III disease
(n=104).
                                                                  Advanced stage (Stage III/IV)                                         Stage III
Parameter                                                   HR (95% CI)                                       p-value                              HR (95% CI)                                          p-value
Serous vs. non-serous                     0.469 (0.268-0.882)                  0.008                          0.409 (0.217-0.771)                     0.006
FIGO: International Federation of Gynecology and Obstetrics, HR: hazard ratio, CI: confidence interval.
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phadenectomy including para-aortic lymph node dissection
should be re-evaluated, although FIGO reports suggest se-
lective lymphadenectomy in the early stage ovarian cancer
[10].

Previous studies have reported that patients with serous
carcinoma tend to have a higher stage than those with non-
serous carcinoma. In 2003, Kaku et al. reported that pa-
tients with serous carcinoma predominantly had an
advanced stage, whereas those with clear cell and en-
dometrioid carcinomas tended to have tumors confined to
the ovaries [11]. Kobel et al. also found that more patients
with serous carcinomas had Stage III/IV disease than those
with other histologic types [12]. A more recent study by
Bergamini et al. described a more disseminated tumor
spreading in advanced-stage high-grade endometrioid and
serous types carcinoma [13]. We found similar results, and
also that serous carcinoma tended to involve bilateral
ovaries. An analysis of the SEER program found that
57.5% of cases of serous carcinoma involved bilateral
ovaries, and that this rate was higher than for other histo-
logic subtypes [14]. The uneven distribution of laterality
was observed at all stages, although it was less significant
in the late stage in this cohort.

Many previous studies have demonstrated that patients
with serous carcinoma have a similar [15] or worse prog-
nosis than those with the non-serous types [16, 17]. How-
ever, the present authors found that the patients with an
advanced FIGO Stage and serous carcinoma had better out-
comes than those with the non-serous type and an advanced
FIGO Stage. Low grade histology only accounted for 2.9%
of all of the patients with serous carcinoma in this study.
Therefore, there may be other reasons for the better survival
outcomes. An in vitro study demonstrated that serous and
endometrioid carcinomas are more sensitive to platinum
and taxane regimens compared to mucinous and clear cell
carcinomas [18]. Since the main adjuvant therapy for ad-
vanced ovarian cancer is a combination of carboplatin and
paclitaxel, it is possible that the patients with advanced
serous carcinoma had a better survival than those with the
non-serous type due to better chemosensitivity.

Conclusions

In this study, we attempted to clarify differences in tumor
behavior between serous and non-serous ovarian carci-
noma. The patients with serous ovarian carcinoma pre-
sented with more advanced disease, and had a higher rate
of bilateral ovary involvement. In addition, the patients
with more advanced serous carcinoma tended to have better
outcomes compared to those with more advanced non-
serous carcinoma. The mechanisms underlying these dif-
ferences in tumor behavior are still unknown, and further
investigations are warranted to clarify this issue and poten-
tially improve the management of this disease.
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