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Clinical signiﬁcance of ascites in epithelial ovarian cancer
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The prognostic signiﬁcance of ascites in the dissemination of metastases in epithelial ovarian cancer (EOC) is unclear.
Our study aimed to investigate the association between clinicopathological factors and the development of ascites, as well
as its prognostic signiﬁcance. Three hundred and thirty three patients with primary EOC were suitable for inclusion. We
analyzed the correlation between clinicopathological factors, including the extent of metastases, and ascitic volume. The
prognostic signiﬁcance of ascites was assessed using the Kaplan–Meier method and multivariate Cox’s regression analysis. The
average ascitic volume was 1,800 ml. Signiﬁcantly, more patients with advanced FIGO stage disease presented with ascites.
The volume of ascites increased signiﬁcantly when metastatic disease was present in more than three regions (p<0.05), and
this was the sole factor identiﬁed as associated with ascitic volume by multiple linear regression analysis. Median survival
was signiﬁcantly diﬀerent between those with an ascitic volume less than 1,800 ml (median survival = 58 months), and
those with a volume greater than 1,800 ml (median survival = 28.6 months) (p<0.05). Subgroup analysis of stage III and
IV patients also revealed a poor prognosis in the presence of massive ascites (p = 0.03). Multivariate analyses found that
massive ascites and poor diﬀerentiation were independent poor prognostic factors for stage III and IV EOC patients by
Cox regression, using a backward elimination procedure. The volume of ascites increased signiﬁcantly with the extent of
metastastic disease. Massive ascites and poor tumor diﬀerentiation were associated with a worse prognosis in patients with
advanced stage ovarian cancer.
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Ovarian cancer has the highest mortality rate of all gynecological cancers [1], with diagnosis occurring at an advanced
stage is one of the major contributory factors to this poor
prognosis. Due to the lack of early symptoms and signs, most
patients do not present until abdominal swelling or bloating
occurs, and more than 80% of patients present at a late stage
[2, 3]. Symptoms are commonly associated with massive ascites
and metastases beyond the ovary.
We have observed in our clinical practice that massive
ascites is a distinctive and consistent feature in patients with
advanced ovarian cancer. With disease progression, disseminated malignant cells spread to the serosal surfaces that
cause peritoneal and/or pleural eﬀusions [4]. In addition, the
occurrence of the ascites in ovarian cancer is signiﬁcant higher
than with other malignant tumors, such as gastrointestinal
tumors [5]. The eﬀusions that accompany disease progression
in ovarian cancer are a recognized feature that distinguishes

it from other pelvic and abdominal malignant metastastic
disease processes.
However, the signiﬁcance of malignant eﬀusions in the
context of metastatic ovarian cancer remains unclear. Limited
data exist on the association between ascites and prognosis,
as well as with other clinicopathological factors. Some studies
suggest that the presence of ascites is associated with a poor
prognosis, while others demonstrate that neither the presence of ascites nor the volume, are independent predictors of
survival [5-10]
Therefore, we believe that the prognostic significance
of effusions in metastatic ovarian cancer needs further
exploration. With better understanding of the pathophysiology of malignant ascites, better diagnostic evaluation,
and the use of multimodality therapy, both quality of life
(QoL) and survival in these patients would improve. In
addition, clinical data will help in the further investigation
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of mechanisms underlying the formation and development
of malignant effusions.
The aim of this study was to investigate the association
between clinicopathological factors and the development of
ascites in patients with epithelial ovarian cancer (EOC). In
addition, the eﬀect of the presence of ascites on prognosis
was explored.
Patients and methods
Eligible patients and treatments. Between May 1999 and
December 2006, 333 patients with epithelial ovarian cancer,
who had undergone primary cytoreductive or comprehensive
staging surgery followed by platinum-based chemotherapy, at
the Cancer Center of Sun Yat-sen University, were identiﬁed.
Women with a previous cancer history and those receiving
neoadjuvant chemotherapy were excluded.
Cytoreductive or comprehensive surgery was performed
via an abdominal midline incision. The surgical procedure
included total hysterectomy, bilateral salpingo-oophorectomy, omentectomy and resection of all visible and palpable
bulky tumor and lymphadenectomy, according to the NCCN
guidelines. Bowel resection, pancreatic resection, splenectomy,
diaphragmatic stripping, and partial liver resection were
performed if necessary for optimal cytoreduction. Optimal
cytoreductive surgery was deﬁned as the presence of residual
macroscopic lesions less than 2 cm, according to FIGO guidelines. All surgical procedures were performed by gynecological
oncologists. Following debulking, women received between
six and eight cycles of two drug combination chemotherapy,
which included a platinum agent. The chemotherapy drugs
used included paclitaxel (135 – 175 mg/m2), carboplatin (area
under curve [AUC] 5 – 6), doxepaclitaxel (70 mg/m2), and
cisplatin (65 – 75 mg/m2).
Study design. Following laparotomy, intraperitoneal ﬂuid
was aspirated and measured. Where the volume of ascites was
more than 100ml, this observation was recorded. Conversely,
when the volume was less than 100 ml, this observation was
seen as negative and disregarded. Epithelial ovarian tumor tissue was classiﬁed histologically as serous, mucinous or other
types of epithelial carcinoma which include endometrial, clear
cell, and undiﬀerentiated adenocarcinoma. Disease stage was
determined according to the FIGO guidelines. The location
of metastatic disease included seven sites: the pelvis, the peritoneum and/or pleura, the surface of gastrointestinal tract or
mesentery, the omentum, the surface of the diaphragm, the
retroperitoneum, and distant areas. The number of regions
involved and the diameters of primary and metastastic tumors
were recorded.
We divided patients into two groups according to the
mean amount of ascitic ﬂuid present, ≤1,800 ml and >1,800
ml, and the prognostic signiﬁcance of the volume was analyzed. The correlation between clinicopathological factors,
such as stage, histology, tumor diﬀerentiation, primary
tumor size, regions and size of metastases, Ca125 levels,
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serum albumin levels, and the volume of ascites, was also
analyzed.
The student’s t-test was used to compare the volume of
peritoneal ﬂuid of patients of diﬀerent ages, FIGO stage, differentiation and histology type. Pearson’s analysis and multiple
linear regression analysis were used to calculate the association between the volume of the ascites and factors such as
serum concentrations of CA125, albumin, body surface area,
the size of the primary and metastastic tumors. We analyzed
the prognostic signiﬁcance of the ascitic volume using the
Kaplan–Meier method and assessed the association with
clinicopathological factors by multivariate Cox’s regression.
All data was analyzed using SPSS version 16.0 software (SPSS,
Chicago, USA). A P-value <0.05 was considered statistically
signiﬁcant.
Results
Demographic characteristics and the incidence of ascites.
Three hundred and thirty three cases of EOC were included in
the study. The mean age was 47.5 years (range 32 – 78 years).
The average ascitic volume was 1,800 ml. There were 184 serous adenocarcinomas, 99 mucinous adenocarcinomas, and
50 other types of epithelial carcinomas. The frequency of both
stage III and IV disease was 65%. Overall, 274 cases underwent
optimal cytoreductive surgery, and 59 patients were deemed
to have had unsatisfactory surgery.
Ascites occurred in 261 (78.4%) of the 333 patients. Signiﬁcantly more patients at an advanced FIGO stage presented with
ascites (P<0.05). The incidence of ascites was 49.4% and 62.5%
in stage I and stage II disease, respectively, which increased to
90.1% and 100% in stage III and stage IV patients, respectively
(Table 1). No statistical diﬀerence in histology or diﬀerentiation in those with or without ascites was observed.
Clinicopathological factors related to the volume of ascites. Univariate analysis revealed that the volume of ascites
increased signiﬁcantly as the disease stage advanced. The
Table 1. Demographic characteristics and incidence of ascites.

Age
FIGO stage
I
II
III
IV
Histology
Serous adenocarcinoma
Mucinous adenocarcinoma
Other types of adenocarcinoma
Diﬀerentiation
Well to moderate
Poor

N = 333

Incidence of ascites (%)

47.5 (32~78)

78.4%

81 (24.3%)
36 (10.8%)
194 (58.3%)
22 (6.6%)

50.6%
62.5%
90.1%
100%

184 (55.3%)
99 (29.7%)
50 (15.0%)

84.0%
69.1%
78%

203 (61.0%)
130 (39.0%)

75.6%
82.8%
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Table 2. The volume of ascites in patients with diﬀerent clinicopathological
factors.
N = 333

Volume X±SD (ml)

Table 3. Comparison of ascitic volume in FIGO stage III and IV patients
with diﬀerent extents of metastatic disease.

P value

Age
≤47
162
1670±2190
P=0.67
>47
171
1910±2660
FIGO stage
I
81
530±1010
P<0.05
II
36
300±540
III
194
2460±2560
IV
22
2810±3590
Histology
Serous adenocarcinoma
184
1520±2330
P>0.05
Mucinous adenocarcinoma
99
1940±2440
Other types of carcinoma
50
2500±2830
Diﬀerentiation
Well to moderate
203
1450±2070
P = 0.133
Poor
130
2320±2860
Metastatic Regions*
≤3 Regions
216
700±1040
P<0.05
117
3,800±2,960
>3 Regions
*The location of metastatic lesions was divided into seven regions: pelvis,
peritoneum and/or pleura, surface of the gastrointestinal tract or mesentery, omentum, surface of diaphragm, retroperitoneum, and distant
metastasis.

average volumes of ascites in stage I and stage II patients was
300 ml and 530 ml, respectively, which increased to 2,460 ml
and 2,810 ml in stage III and stage IV patients, respectively
(P<0.05). The volume of ascites in patients with diﬀerent sites
of metastatic disease was also compared, in addition to the
FIGO stage. As previously outlined, there were seven regions
where metastatic disease was located. The average volume of
ascites was 700 ml and 3,800 ml in patients with less than and
more than three regions of metastatic disease, respectively
(P<0.05) (Table 2).
Even within the same FIGO stage, the volume of ascites
increased as the extent of tumor involvement increased. For
stage III and IV patients, the volume of ascites was 990 ml
and 3,800 ml in patients with less than and more than three
regions of metastatic involvement, respectively (P<0.05)
(Table 3).

N = 216

Volume X±S (ml)

P value

Metastatic Regions*
99
990±1150
P<0.05
≤3 Regions
>3 Regions
117
3,800±2,960
*The location of metastatic lesions was divided into seven regions: pelvis,
peritoneum and/or pleura, surface of the gastrointestinal tract or mesentery, omentum, surface of diaphragm, retroperitoneum, and distant
metastasis.

Pearson’s correlation analysis showed that the preoperative and postoperative serum albumin concentration
had a negative linear correlation with the amount of ascites
(P<0.05). There was a signiﬁcant association between the
amount of ascites and the diameter of the metastastic lesion
(P = 0.02).
The average ascitic volume in patients with positive
retroperitoneal lymph nodes was 2,200 ml, compared with
a volume of 1,330 ml in those with negative lymph nodes,
a diﬀerence that was not statistically signiﬁcant (P = 0.622).
No statistical diﬀerences in age, histology, or tumor diﬀerentiation between patients with diﬀerent ascitic volumes were
noted. Likewise, Pearson’s correlation analysis showed no
statistical association between body surface area, the maximum diameter of the primary tumor and CA125 levels, and
ascitic volume (Table 4).
Multiple linear regression analysis showed that the number
of metastatic regions was the only factor related to the volume of ascites (P = 0.03). The amount of ascites increased
signiﬁcantly with the presence of more than three regions of
metastatic disease (Table 5).
Prognostic significance of the volume of ascites. As
expected, a survival difference was observed in patients
with less than three and more than three metastatic regions (58 months vs. 30 months, P = 0.003). The median
survival of patients with ascites greater than 1,800 ml was
28.6 months, versus 58 months for those with a volume less
than 1,800 ml (P<0.05) (Fig. 1). In addition, the survival of
FIGO stage III and IV patients with different volumes of
ascites was compared. A survival difference was observed

Table 4. Correlation between ascitic volume and clinicopathological factors (Pearson’s linear analysis).

BSA*
Max diameter of primary tumor
Max diameter of metastasis
CA125
Albumin pre-surgery
Albumin post-surgery
*Body surface area

Mean

SD

Correlation

P value

1.47 m2
17.69 cm
4.36 cm
2261.23 U/ml
40.36 g/l
32.60 g/l

0.10
21.41
5.90
6198.04
4.50
5.36

NA
NA
0.28
NA
-0.33
-0.468

P = 0.48
P = 0.87
P = 0.02
P = 0.66
P = 0.04
P = 0.02
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Figure 1. Survival comparison of patients with ascites less than 1,800 ml
and greater than 1,800 ml.*
*Median survival was 58 months and 28.6 months for ovarian cancer with
ascites less than 1,800 ml and more than 1,800 ml, respectively (p<0.05).

Figure 2. Survival comparison of patients with stage III and IV disease
and ascites less than 1,800 ml and greater than 1,800 ml*
*Signiﬁcant diﬀerence was noted at P = 0.003, favoring patients with less
ascites. Median survival was 23 months versus 38 months for patients with
diﬀerent ascitic volumes.

using Kaplan–Meier estimates, and was found to be significant at P = 0.003, favoring those with less ascites. Median
survival durations were 23 months versus 38 months for
patients with different ascitic volumes (Fig. 2). For patients
with stage I or II disease with an average ascites of 450 ml,
median survival was 43 months and 59 months for ascites
volumes less than 450 ml or more than 450 ml, respectively
(P = 0.104).
Finally, a multivariate analysis of prognostic factors was
examined by Cox regression for stage III and IV patients,
using a backward elimination procedure. Massive ascites and
poor diﬀerentiation were independent poor prognostic factors. There was no relationship between prognosis, and age,
the amount of ascites, histology, tumor diﬀerentiation, surgery
satisfaction and CA125 levels (Table 6).

Discussion
Few studies to date have reported on the clinical signiﬁcance
of malignant ascites volume and its relationship with survival.
EOC is the most common cause of cancer-related ascites [1113]. Parsons demonstrated the predominance of ovarian cancer
as a cause of ascites. Of the total number of cancer cases, which
included ovarian cancer, breast cancer and gastrointestinal
cancers, retrospectively analyzed over a two year period in
a single institution, the ovarian cancer cohort had the highest
proportion of patients with ascites in 38% of female patients
[8]. Similar results were reported by Ayantunde, with 36.7%
developing ascites in the population studied [5].
However, the reported frequency of ascites varies markedly
in the literature. Ayhan et al. retrospectively analyzed 372

Table 5. Multiple linear regression analysis of clinicopathology factors and ascitic volume.*
Model

Unstandardized Coeﬃcients

B
1 (Constant)
365.455
Metastastic regions
502.139
*Dependent variable: volume of ascites

95% Conﬁdence Interval for B

Std. Error
404.680
108.988

t
.903
4.607

Sig.
.370
.000

Lower Bound
-444.308
284.054

Upper Bound
1175.219
720.224

Table 6. Prognostic factors assessed by Cox regression for stages III and IV EOC.
Clinical Pathology

B

SE

df

Sig.

Exp (B)

Volume of ascites
Diﬀerentiation

-2.142
-.071

.847
.035

1
1

.011
.042

.117
.931

95.0% CI for Exp (B)
Lower

Upper

.022
.870

.618
.998
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cases of EOC and reported a frequency of ascites of 38.2%
[9]. On the other hand, Puls et al. reported the occurrence of
ascites in 95 out of 130 FIGO stage III and IV patients (73.1%),
and Makar et al. observed ascites in 302 out of 435 FIGO
stage III patients (69.4%) [7, 14]. A further study, based in
a gynecological oncology unit, reported a rate of 73.1% in 726
suboptimally debulked stage III and IV patients [15]. In our
study, 261 of the 333 patients (78.1%) had ascites, a result that
is similar to that of Puls et al. The criterion for the presence of
ascites in our study was 100 ml, which was similar to that of
both Puls et al. and Ahyan et al. Comparing the demographic
characteristics of included patients, fewer serous cancers were
noted in the study of Ahyan et al. than in that of Puls et al [7].
In some studies, serous tumors were the most frequent histological type observed in patients with ascites, but this has not
bee conﬁrmed in other investigations [7, 16]. Further study
is needed to determine the correlation between histology and
the occurrence of ascites.
Clinical factors related to ascites. The mechanism of ascites development in EOC is complex and unclear. Lymphatic
obstruction was originally implicated [17]. More recently,
the activation of native mesothelial cells by the malignant
metastatic process, and increased vascular permeability driven
by the production and secretion of factors such as vascular
endothelial growth factor and interleukins 6 and 8, appear to
play a more important role [12, 18-20]. The increased vascular
permeability and protein leakage may explain the negative
linear correlation between the volume of ascites and serum
albumin levels. Secretion of tumor seems less important, as
there is no association between the size of the primary tumor
and the development of ascites.
The limited literature available on the topic suggests that
clincopathological factors such as tumor histology, tumor
diﬀerentiation, lymphatic metastasis, serum CA125 levels,
omental and intestinal metastasis, and the diameter of the
metastasis, are correlated with the presence of ascites. However, most factors mentioned were included in the univariate
analysis and their importance remains discutable. Lymphatic
metastasis is also related to the development of ascites.
Multivariate analysis has revealed that the mean number
of metastatic lymph nodes is signiﬁcant for the presence of
ascites [9]. Furthermore, Plus et al. found that the presence
of ascites was correlated with metastases to the omentum and
the diaphragm, but the diameter of the primary tumor was
not associated with the amount of ascites present [7]. The
correlation between diﬀerentiation and serum CA125 levels
with the presence of obvious ascites has also been controversial
[7, 16, 21, 22].
In our study, the number of regions involved in metastatic
spread was the only factor related to the volume of ascites, as
shown by multiple linear regression. There was no statistically
signiﬁcant association between age, histology, body surface
area, diameter of primary tumor, retroperitoneal lymph node
status or CA125 levels, with the volume of ascites. Even within
the same FIGO stage, the volume of ascites increased with the

extent of tumor involvement in stage III and IV patients. Some
recent reports have revealed that certain cytokines or growth
factors and cellular contents present in ascitic ﬂuid can cause
tumor growth [23]. As intraperitoneal seeding is a known
pathway in the spread of EOC, the development of ascites may
correlate with tumor spread and growth.
Prognostic eﬀect of ascites. The relevant mechanism
of ascites formation in early and advanced stage ovarian
cancer may not be exactly identical. As mentioned previously, the mechanism of ascites development in EOC is
complex. Lymphatic obstruction was originally implicated,
particularly in early stage ovarian cancer. In stage I and II
disease with fewer metastases, the volume of ascites does
not represent tumor spread and growth (tumor burden).
Therefore, no association between the volume of ascites
and FIGO stage (stage I and II) existed, as evidenced by no
survival diﬀerence in our study. Additionally, the relatively
good prognosis in early stage of ovarian cancer led to less
observed diﬀerence in survival durations, which indicated
a large number of patients may be needed to identify this
diﬀerence in future studies.
In stage III and IV ovarian carcinoma, multiple risk factors have been identiﬁed that are associated with decreased
survival. Advanced stage, a higher grade tumor and signiﬁcant
residual tumor after primary surgery, are all associated with
a poor prognosis. The degree of tumor diﬀerentiation was
shown to be a prognostic factor in our study, a ﬁnding that
agrees with the conclusions of Vergote et al. [24].
The presence of ascites as a prognostic factor is discutable.
We evaluated various factors that may inﬂuence survival in
patients with malignant ascites, and our ﬁndings are in keeping with the few published articles that have addressed this
issue. Research suggests that in general, presentation with
eﬀusions is associated with a poor prognosis in many malignancies, although some studies have shown no signiﬁcant
decrease in survival [5, 7-9, 11, 12]. As mentioned previously,
we have observed in our clinical practice that the increase
of ascites volume is always accompanied by a widespread
dissemination of the underlying ovarian cancer. In addition,
the presence of ascites is associated with a greater extent of
tumor involvement, even within the same FIGO stage. Thus,
survival analysis based solely on the presence or absence of
ascites is not suﬃcient for the evaluation of the prognostic
impact of massive ascites on outcome in ovarian cancer.
Based on the average amount of ascites, we divided patients
into two groups, those with a volume equal to or less than
1,800 ml and those with a volume greater than 1,800 ml, in
order to compare survival. We observed a poorer survival
in those with massive ascites. Subgroup analysis for stage
III and stage IV patients also revealed a poorer survival
with massive ascites (P = 0.03), which was similar to the
ﬁndings of Puls et al. and Ayantunde et al [5, 7]. However, contrary to our ﬁndings, Ayhan et al. did not ﬁnd the
amount of ascites to be an independent prognostic factor in
multivariate analysis [9]. Further prospective randomized
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studies are needed to evaluate the prognostic signiﬁcance
of malignant ascites.
From our results, ascites may correlate tumor spread and
advanced stage with poor prognosis. In addition, ascites indirectly adversely aﬀects prognosis. As is generally known,
massive ascites causes abdominal distension, nausea, asphyxia,
electrolyte disturbances, and a general worsening of the overall
condition of those with ovarian cancer. These factors, apart
from the primary tumor itself, signiﬁcantly contribute to mortality in this group of patients. The poor prognosis observed is
most likely related to poor nutritional reserve, the association
with a low total serum protein and impaired immune function
in patients with ovarian cancer [25].
The number of regions with metastatic involvement was
independently related to the volume of ascites. Ascitic volume
increased signiﬁcantly as the extent of the disease increased.
A poor prognosis in patients with advanced stage ovarian
cancer was correlated with a large amount of ascites and poorly
diﬀerentiated tumors.
Acknowledgments: This work was supported by a grant from the
Natural Science Foundation of Guangdong Province, China (No.
7001535).

References
[1]
[2]

[3]
[4]
[5]

[6]
[7]

[8]

[9]

BEREK JS, HACKER NF. Berek & Hacker‘s gynecologic
oncology, 5th edition. Wolters Kluwer/Lippincott Williams
& Wilkins Health, Philadelphia: 895, 2010.
JACOBS IJ, MENON U. Progress and challenges in screening
for early detection of ovarian cancer. Mol Cell Proteomics
2004; 3: 355–366. http://dx.doi.org/10.1074/mcp.R400006MCP200
FLAM F, EINHORN N, SJOVALL K. Symptomatology of
ovarian cancer: Eur J Obstet Gynecol Reprod Biol 1988; 27:
53–57. http://dx.doi.org/10.1016/S0028-2243(88)80010-8
BONNEFOI H, A‘HERN RP, FISHER C, MACFARLANE V,
BARTON D et al. Natural history of stage IV epithelial ovarian
cancer. J Clin Oncol 1999; 17, 767–775.
AYANTUNDE AA, PARSONS SL. Pattern and prognostic factors in patients with malignant ascites: a retrospective study.
Ann Oncol 2007; 18: 945–949. http://dx.doi.org/10.1093/annonc/mdl499
DEMBO AJ, DAVY M, STENWIG AE, BERLE EJ, BUSH RS et
al. Prognostic factors in patients with stage I epithelial ovarian
cancer. Obstet Gynecol 1990; 75: 263–273.
PULS LE, DUNIHO T, HUNTER JE, KRYSCIO R, BLACKHURST D et al. The prognostic implication of ascites in
advanced-stage ovarian cancer. Gynecol Oncol 1996; 61:
109–112. http://dx.doi.org/10.1006/gyno.1996.0106
PARSONS SL, LANG MW, STEELE RJ. Malignant ascites: a
2-year review from a teaching hospital. Eur J Surg Oncol 1996;
22: 237–239. http://dx.doi.org/10.1016/S0748-7983(96)800096
AYHAN A, GULTEKIN M, TASKIRAN C, DURSUN P, FIRAT
P et al. Ascites and epithelial ovarian cancers: a reappraisal

551

[10]

[11]
[12]
[13]
[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

with respect to diﬀerent aspects. Int J Gynecol Cancer 2007;
17: 68–75. http://dx.doi.org/10.1111/j.1525-1438.2006.00777.
x
MIRONOV O, ISHILL NM, MIRONOV S, VARGAS HA,
ZHENG J et al. Pleural eﬀusion detected at CT prior to primary cytoreduction for stage III or IV ovarian carcinoma:
eﬀect on survival. Radiology 2011; 258: 776–784. http://dx.doi.
org/10.1148/radiol.10100162
WILAILAK S, LINASMITA V, SRIVANNABOON S. Malignant ascites in female patients: a seven-year review. J Med
Assoc Thai 1999; 82: 15–19.
BECKER G, GALANDI D, BLUM HE. Malignant ascites: systematic review and guideline for treatment. Eur J Cancer 2006;
42: 589–597. http://dx.doi.org/10.1016/j.ejca.2005.11.018
MACKEY JR, VENNER PM. Malignant ascites: demographics,
therapeutic eﬃcacy and predictors of survival. Can J Oncol
1996; 6: 474–480.
MAKAR AP, BAEKELANDT M, TROPE CG, KRISTENSEN
GB. The prognostic signiﬁcance of residual disease, FIGO
substage, tumor histology, and grade in patients with FIGO
stage III ovarian cancer. Gynecol Oncol 1995; 56: 175–180.
http://dx.doi.org/10.1006/gyno.1995.1027
OMURA GA, BRADY MF, HOMESLEY HD, YORDAN E,
MAJOR FJ et al. Long-term follow-up and prognostic factor
analysis in advanced ovarian carcinoma: the Gynecologic Oncology Group experience. J Clin Oncol 1991; 9: 1138–1150.
SORBE B, FRANKENDAL B. Prognostic importance of ascites
in ovarian carcinoma. Acta Obstet Gynecol Scand 1983; 62:
415–418. http://dx.doi.org/10.3109/00016348309154212
FELDMAN GB, KNAPP RC, ORDER SE, HELLMAN S.
The role of lymphatic obstruction in the formation of ascites in a murine ovarian carcinoma. Cancer Res 1972; 32:
1663–1666.
FANG X, YU S, BAST RC, LIU S, XU HJ et al. Mechanisms for
lysophosphatidic acid-induced cytokine production in ovarian
cancer cells. J Biol Chem 2004; 279: 9653–9661. http://dx.doi.
org/10.1074/jbc.M306662200
LEE HK, CHAE HS, KIM JS, KIM HK, CHO YS et al. Vascular
endothelial growth factor levels in ascites between chemonaive
and chemotreated patients. Yonsei Med J 2008; 49: 429–435.
http://dx.doi.org/10.3349/ymj.2008.49.3.429
BELOTTI D, PAGANONI P, MANENTI L, GAROFALO A,
MARCHINI S et al. Matrix metalloproteinases (MMP9 and
MMP2) induce the release of vascular endothelial growth
factor (VEGF) by ovarian carcinoma cells: implications for
ascites formation. Cancer Res 2003; 63: 5224–5229.
ZUCKERMAN E, LANIR A, SABO E, ROSENVALDZUCKERMAN T, MATTER I et al. Cancer antigen 125: a
sensitive marker of ascites in patients with liver cirrhosis. Am J
Gastroenterol 1999; 94: 1613–1618. http://dx.doi.org/10.1111/
j.1572-0241.1999.01152.x
ADACHI S, NODA T, KIYOZUKA Y, ITO K, ITANI Y et al.
The importance of CA125 immunohistochemical staining in
patients with ovarian cancer. Nihon Sanka Fujinka Gakkai
Zasshi 1994; 46: 896–902.
BURLESON KM, CASEY RC, SKUBITZ KM, PAMBUCCIAN
SE, OEGEMA TJ et al. Ovarian carcinoma ascites spheroids

552

[24]

H. HUANG, Y. J. LI, C. Y. LAN, Q. D. HUANG, Y. L. FENG, Y. W. HUANG, J. H. LIU

adhere to extracellular matrix components and mesothelial
cell monolayers. Gynecol Oncol 2004; 93: 170–181. http://
dx.doi.org/10.1016/j.ygyno.2003.12.034
VERGOTE I, DE BRABANTER J, FYLES A, BERTELSEN
K, EINHORN N et al. Prognostic importance of degree of
diﬀerentiation and cyst rupture in stage I invasive epithelial

[25]

ovarian carcinoma. Lancet 2001; 357: 176–182. http://dx.doi.
org/10.1016/S0140-6736(00)03590-X
VON GRUENIGEN VE, FRASURE HE, REIDY AM, GIL KM.
Clinical disease course during the last year in ovarian cancer.
Gynecol Oncol 2003; 90: 619–624. http://dx.doi.org/10.1016/
S0090-8258(03)00418-9

