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Ascites involve the presence of a higher amount of free fluid accumulated in the ab-

dominal cavity. Pathophysiology of malignant ascites is multifactorial and represents a com-
bination of two basic pathogenetic mechanisms, increased vascular permeability and obstruc-
tion of lymphatic drainage. Ascites is the most common symptom of patients with ovarian 
cancer reporting to a doctor. The primary therapeutic option in the treatment of ovarian cancer 
is cytoreductive surgery and platinum therapy. Intraperitoneal chemotherapy aims to increase 
the concentration of the drug at the target site by avoiding a resorptive toxic effect. Of the 
surgical methods used in palliative treatment of ascites, the creation of peritoneal shunts should 

be mentioned. A modern innovative approach in the treatment of ascites involves the use of 
specific monoclonal antibodies that focus on one of the basic etiological factors of ascites – neo-
angiogenesis. In treatment, a multidisciplinary approach is needed not only for gynecologists 
but also for anaesthesiologists, gastroenterologists, surgeons, palliative doctors, and a medical 
oncologist. 
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Epidemiology and pathophysiology of 
malignant ascites 

 
The term ‘ascites’ is defined as the presence 

of large volumes of fluid accumulated in the ab-
dominal cavity. Under normal conditions, several 

liters of peritoneal fluid are produced daily and it is 
not accumulated, but effectively absorbed. This fluid 
continuously circulates in a clockwise direction help-

ing in the lubrication of intestines for their normal 
movement. Ascites may be of malignant and nonma-
lignant etiology. Malignant ascites occurs less frequ-
ently and accounts for about 10% of all cases of 
ascites (1). 

The pathophysiology of malignant ascites is 

multifactorial and is related to a combination of two 
basic pathogenic mechanism, increased vascular per-
meability and obstructed lymphatic drainage.  

Vascular endothelial growth factor VEGF is the 
most important factor that stimulates increased vas-
cular permeability and the formation of new blood 

vessels, neoangiogenesis, but other cytokines, such 
as basic fibroblast growth factor (bFGF), angiogenin, 
transforming growth factors (TGF α and β) and inter-
leukin - 8 play important roles as well. Along with an 

increase of peritoneal blood vessels in size and num-
ber, neoangiogenesis results not only in increased 
permeability, but also in increased overall surface 

area for filtration. 
The next pathogenic mechanism of malignant 

ascites is increased hydrostatic pressure difference 
as a result of minor elevation of portal venous pres-
sure in patients with ovarian cancer ( portal veins 
compression by tumour mass and metastases ). On 
the other hand, the oncotic pressure difference is 

reduced since the albumins that are responsible for 
osmotic intravascular pressure (allows fluid to leak 
out from the interstitial space) exit blood vessels or 
degrade into smaller peptides or amino acids (2). 
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Ascites and ovarian cancer prognosis  

 

Ascites is the most common symptom that 
prompts cancer patients to visit the doctor’s office. 
In 54 % of patients with peritoneal carcinomatosis, 
ascites was the first detectable sign of malignancy 
(3).  

Unfortunately, the presence of ascites most 
commonly reveals an advanced stage of the disease, 
since ascites are produced in only 7% of cases in 
stages I and II of the disease, and in 89% of cases 
in stages III and IV. The amount of ascitic fluid is in 
correlation with the stage of the disease, for stages I 
and II its presence is ˂ 0.5 liters, but in more than 

66% of cases with stage III and IV its presence is > 
0.5 liters.  

More than 2/3 of patients report to their doc-

tors in stages III and IV when ascites is indirectly 
noticed by increased abdominal size and abdominal 
distension, dyspnea, weight gain, lower extremity 

edema, nausea and vomiting, the phenomenon of 
fluid wave and shifting dullness. Survival rate in ad-
vanced stages of the disease (III and IV) is 5-20% 
(4).  

Malignant ascites is not only a sign or a symp-
tom associated with malignant disease. The presen-

ce of ascitic fluid in ovarian cancer has an important, 
almost key role in further progression of malignant 
disease. The spread of ovarian cancer and the deve-
lopment of abdominal and peritoneal metastases, as 
well as peritoneal carcinomatosis, depend on ascitic 
fluid.  

Specific cellular and acellular components of 

ascites form a tumour-friendly environment that may 
promote the spread and growth of tumour cells, but 
they may also inhibit the positive response to chemo-
therapy in tumour cells, thus directly stimulating tu-
mour chemoresistance (5, 6). 

Chemoresistance and poor response to chemo-
therapy, often caused by the presence of ascitic 

fluid, directly correlates with the survival rate and 
the recurrence of the disease. In chemoresistant tu-
mours, a five-year survival rate is less than 27% (7). 
In this way ascites may indirectly affect a malignant 
disease prognosis, not only by forming a specific 
microenvironment for stimulating tumour growth, 

but also by developing chemoresistance.  
 

Therapeutic approach in ovarian carcinoma 

patients  
 
Primary treatment option in treating ovarian 

cancer is cytoreductive surgery and platinum-based 

therapy with an expected positive treatment respon-
se rate of 70 %. However, in 12-18 months many of 
these women will have ascites and recurrence of the 
disease refractory to standard platinum treatment. 

Successful management of ascites is limited 
by the fact that the complete pathogenic mechanism 
is still poorly understood, and on the other hand the 

advanced stage of the disease limits the successful 
management of the disease and quality of life.  

Standard therapy of ascites mainly includes 
palliative repeated paracentesis in more than 98% of 

cases. Paracentesis is performed by inserting a 14 -

gauge needle with a 16 - gauge catheter. This me-

thod is effective in rapid relief of distressing symp-
toms, primarily including dyspnea, orthopnea, pain 
and peritoneal reaction in 78% of cases (8). 

However, this method has its limitations, since 
the risk of paracentesis rises with more than 5L of 

ascitic fluid removal that may affect plasma volume 
and renal function. For these reasons, 5% dextrose 
infused simultaneously with paracentesis has been 
widely recommended. Other possible risks and com-
plications of this method also include hypoproteine-
mia, hypotension, secondary peritonitis, perforation, 
and pulmonary embolism (9). 

In order to prevent possible complications and 
homeostatic imbalance it is necessary to perform 
blood tests control, focusing on protein and electro-

lyte levels, and the catheter needle should not be left 
in situ for longer than 1 day. In order to reduce the 
risk of infection, antibiotic therapy is sometimes used 
during the first week of treatment after paracentesis 

is performed (10). 
Diuretic therapy in the management of the 

ascites is rarely performed (61% of all ascites) and is 
less effective than paracentesis (45%) (11). Unlike 
benign ascites (liver cirrhosis and congestive heart 
failure), malignant ascites respond poorly to the the-

rapy including fluid and salt restrictions and diuretics 
that may cause complications such as a decrease in 
volume, electrolytic imbalance, and renal dysfunc-
tion.  

It is reported that good control of ascites is 
achieved with spironolactone at a dose of 150 - 400 

mg in patients who showed sodium retention and 

elevated plasma renin, without serious problems of 
electrolyte imbalance (12). Patients with malignant 
ascites and hepatic metastases benefit most from 
diuretic therapy. Reduction of the blood volume cau-
ses the renin-angiotensin - aldosterone system acti-
vation, leading to salt retention. Spironolactone is an 
antagonist to aldosterone, thus the reabsorption of 

water and salt is decreased.  
Pockros proved in his paper that renin levels 

were elevated in patients with hepatic metastases, 
while normal renin levels were confirmed in carcino-
matosis without hepatic metastases (13). Patients 
without hepatic metastases and with diuretic use had 

1kg/d in weight loss without hypotension, and those 
without metastases and in carcinomatosis group had 

0.5 kg/d in weight loss with hypotension and renal 
dysfunction. 

Apart from aforementioned Spironolactone 
used at a dose of 100 - 200 mg daily, Furosemide at 
initial dose of 40 - 80 mg daily is also used in the 

management of ascites (14). Due to already mentio-
ned numerous harmful effects, the usage of these 
drugs is allowed, but for a limited period of time only. 
Contraindications are hyponatremia < 125 mmol/l, 
hepato-renal related decrease of sodium excretion to 
< 30 mmol/day, renal insufficiency with serum crea-
tinine > 1.5 mg/dl, acute encephalopathy and acute 

bacterial infection (15). The use of diuretics also in-
creases the risk of thromboembolic complications 
due to chemotherapy drug concentrations, and pos-
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sible additional symptoms include gynecomastia, re-

nal tubular acidosis, and hyperkalemia.  

Another palliative treatment of ascites in ova-
rian cancer is the application of chemotherapeutics 
into the peritoneal cavity. This treatment aims at de-
livering higher concentrations of drugs to the target 
site, while avoiding resorption toxic effects. The most 

common cytostatic drugs used for the intraperitoneal 
treatment are cisplatin and paclitaxel. Complications 
of this method include infections and pain. Limiting 
factors are short-term effects and a maximum of 5 
mm penetration into a tumour deposit with limiting 
effects to existing adhesions. Other side-effects in-
clude ileus, peritonitis, abscess, and necrosis.  

The attempts to potentiate the cytotoxicity of 
cisplatin and paclitaxel in intraperitoneal application 
have resulted in utilization of hyperthermic medium 

(40.5 - 43°C). This procedure is called hyperthermic 
intraperitoneal chemotherapy (HIPEC). The results of 
HIPEC treatment regarding overall survival rate are 
better in comparison to reduction of ascitic fluid, but 

without statistically significant difference (12). 
Hyperthermia (over 39 degrees) increases local 

cytotoxic effects by inhibiting replication and repair. 
The best results are achieved directly after the sur-
gery (complete cytoreduction) since fibrin depositi-
ons and adhesion formations are thin at that time. 

Combined-modality treatment of surgical procedure 
and intraperitoneal chemotherapy using cisplatin, 
bleomycin, and mitomycin C prevents recurrence of 
ascites in 75% of patients (14). 

Besides intraperitoneal application of cytosta-
tics, other drugs can be used intraperitoneally, such 

as intraperitoneal tumor necrosis factor (TNF), inter-

feron, and other immunomodulators (15).   
TNF is used at a dose of 0.08 - 0.014 mg/m2 

diluted in 5% human albumin, applied into the abdo-
men for 24 - 48 hours, and the procedure is repeat-
ed on the 8th day (16). 

Improvements regarding reduction of ascitic 
fluid can be seen after three doses, but improve-

ments in mucinous ovarian cancer have not been 
reported (17).  

Intraperitonel interferon α (IFN) 2b application 
was described in the studies by Sartori et al. (18). 
Complete response was achieved in 29.3%, a partial 
response in 36.6% and no response in 34.1% of 

patients.  
One of the surgical methods used in palliative 

treatment of ascites is peritoneovenous shunting. 
The first data on peritoneovenous shunts date back 
to 1974. A modified Denver shunt was developed 
later. The benefits of this method in comparison to 
paracentesis include reduced need for repeated pa-

racentesis and maintenance of normal serum albu-
min concentrations. In malignant ascites, reduction 
and control of ascites by application of this method 
was achieved in 75% of shunts (19). Patients select-
ed for shunt placement should undergo cardiac and 
respiratory evaluations.  

By this method, surgical peritoneovenous 

shunt is formed, connecting the peritoneum to the 
vena cava. At a specific pressure, a valve opens and 
leads the fluid into the vein. There are three different 

forms of shunts named after their authors: the Hyde, 

Denver and LeVeen shunts.  

Faught et al. evaluated some possible compli-
cations of this method, such as fever, coagulopathy, 
infection and tumor embolization (20). Contraindi-
cations are portal hypertension, coagulation disorde-
rs, elevated bilirubin levels, cardiac or renal failure, 

hemorrhagic ascites or fluid protein > 4.5 g/l. Incre-
ased probability of disseminating malignant cells by 
this treatment modality has not been proved in this 
study. What is important is that the application of 
this shunt showed better clinical results for ascites in 
ovarian cancer patients than in gastrointestinal can-
cer patients, in relation 50 : 15 % respectively. How-

ever, the application of shunts is indicated only for 
patients in whom other treatments have failed and 
who can derive benefits if their life expectancy is 

long enough. 
Finally, among other surgical therapeutic pro-

cedures, radical peritonectomy is worth mentioning. 
It is an extensive surgical intervention involving com-

plete removal of the peritoneum, combined with in-
traperitoneal chemotherapy. 

A modern, innovative approach in treating 
malignant ascites includes administration of mono-
clonal antibody-based therapy, directed at one of the 
basic etiological factors of ascites – neoangiogenesis. 

In that respect, the drugs used, such as anti-vas-
cular endothelial vascular factor (VEGF), may have 
potential tumour-suppressive effects. 

Bevacizumab (Avastin®; Genentech, Inc., 
South San Francisco, CA) is a recombinant humani-
zed monoclonal antibody to VEGF composed of hu-

man IgG1 framework regions and antigen-binding 

complementarity-determining regions from a murine 
antibody that blocks the binding of human VEGF to 
its receptors (21). 

Bevacizumab is a humanized monoclonal anti-
body directed against VEGF-A as target therapy (21). 
After its initial approval by the Food and Drug Admi-
nistration (FDA) in 2004 for unresectable colorectal 

cancer, its indication for the treatment of different 
cancers has been investigated (22, 23). Some inve-
stigations report benefits of this therapy combined 
with platinum therapy in patients with ovarian can-
cer. The AURELIA trial studied bevacizumab in com-
bination with non-platinum chemotherapy and prov-

ed its success in platinum-resistant ovarian cancer 
(24). Later bevacizumab was approved for use only 

in recurrent, platinum-resistant ovarian cancer, and 
today it is approved for platinum-sensitive recurrent 
ovarian cancer (25). 

Therapeutic application of Bevacizumab has 
also demonstrated significant benefits in patients with 

recurrent disease and accompanying ascites. Most 
common side effects are neutropenia and thrombo-
cytopenia, rarely gastrointestinal bleeding, thrombo-
embolic events, hypertension and proteinuria.  

The studies analyzing quality of life and the 
recurrence of the disease in patients with ascites 
treated with repeated paracentesis and monoclonal 

anti-vascular drugs have shown that palliative treat-
ment of malignant ascites using paracentesis or 
combined paracentesis and intraperitoneal chemo-
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therapy negatively impacts patients’ health-related 

quality of life (HRQL) and shortens the disease-free 

interval. Monoclonal antibody treatment results in 
better quality of life and in a longer disease-free in-
terval. The median puncture free survival with catu-
maxomab was 46 days compared with 11 days in 
the paracentesis group (26). 

 
Conclusion 
 
Management of patients with ascites and ova-

rian carcinoma is complex, with additional recurre-

nces, and it is often directed to palliative procedures 

that necessitates hospital environment.  

The treatment requires a multidisciplinary ap-
proach and includes not only a gyneacologist, but 
also an anesthesiologist, gastroenterologist, surgeon, 
palliative care doctor, as well as medical oncologist. 

In order to improve overall quality of life and 

survival of these patients, further investigations of 
new drugs, monoclonal antibodies, and immunomo-
dulators are needed aiming at prolonged periods be-
tween relapses. 
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Ascites podrazumeva prisustvo veće količine slobodne tečnosti akumulirane u trbušnoj 

duplji. Patofiziologija malignog ascita je multifaktorijalna i predstavlja kombinaciju dva osno-
vna patogenetska mehanizma, povećanu vaskularnu propustljivost i opstrukciju limfatične 
drenaže. Ascites predstavlja najčešći simptom zbog koga se bolesnice sa karcinomom jajnika 
javljaju lekaru. Primarna terapijska opcija u lečenju ovarijalnog karcinoma je citoreduktivna 
hirurgija i terapija platinum. Intraperitonelna hemioterapija ima za cilj da se povećana konce-
tracija leka nađe na ciljnom mestu, uz izbegavanje resorptivnog toksičnog efekta. Od hirurških 
metoda koje se koriste u palijativnom tretmanu ascita treba spomenuti stvaranje peritove-
nskih šantova. Savremeni inovativni pristup u lečenju ascita podrazumeva korišćenje spe-
cifičnih monoklonskih antitela koja su usmerena na jedan od osnovnih etioloških faktora ascita 
– neoangiogenezu. U lečenju je neophodan multidisciplinaran pristup ne samo ginekologa, već 

i anesteziologa, gastroeneterologa, hirurga, palijativnog doktora, kao i medikalnog onkologa. 
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