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Symptoms related to ascites 
 Increasing abdominal girth 
 Bloating 
 Dyspepsia 
 Bowel or bladder dysfunction  
 Pain 



Objectives 
 Outline the magnitude of the problem 
 Discuss mechanisms that lead to ascites in 

women with ovarian cancer 
 Discuss issues in perioperative management of 

ascites from gynecologic malignancies. 
 



Gynecologic Cancers 
associated with 
ascites 

 Stage 3 and 4 epithelial ovarian cancer 
 Stage 3 and 4 serous uterine cancer 

 
 Meig’s syndrome – ovarian thecoma/fibroma 

and ascites ± right pleural effusion 
 
1/3 of women with ovarian cancer present with 

ascites at the time of diagnosis 
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Presentation Notes
In Meig’s syndrome when you remove the ovary the ascites goes away. In malignant ascites, even though you remove the tumor, the ascites returns.Next several pictures are not for the faint in heart or those eating breakfast



Case Presentation 

 
• 70 year old 

 
• 6 month history of  

– increased abdominal girth 
– weakness 
– weight loss 

 

• ascites 
 

• complex pelvic 
massass 
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Notice that the face, neck and shoulders and arms look cahechtic but the abdomen is massive





OMENTAL CAKE 

ASCITES 
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Presentation Notes
She has had oral contrast which you can see in the small bowel. Iv contrast shows up in the renal collecting system and this is a dilated ureter









Mechanisms the lead to ascites 
 Increased production of fluid which is very high 

in protein (comes from leaky vessels). VEGF 
which recruits blood vessels to tumors to bring 
nutrients and oxygen. New vessels are 
abnormal. 

 Obstructed efflux of fluid through lymphatics in 
the diaphragm 

 





Impact of Ascites on 
perioperative outcome 

A 
No to 

minimal 

B 
Moderate to 

severe 

P-value 

EBL 0.27 
Optimal debulking 96% 61% <0.0001 
ICU 3x↑ 0.05 
Major Complications 3% 10% 0.06 
Minor Complications 26% 64% <0.0001 
LOS +2.9 days  0.02 

Novetsky AP, JCO 2009 
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Presentation Notes
172 women with EOCA- min or no ascites on CT scanB-moderate to severe ascites on preop CT scanMinor complications – infection, ileus, bowel obstruction, transfusion, wound separation, DVT/PEMajor complication – Death, readmission within 30 days
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Intracellular water accounts for 1/3 and extracelluar accouts for 2/3 of total body water with total body water accounting for 60% of total weight.
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Intravascular accounts for ¼ of the Extracellular waterInterstitial accounts for ¾ of the Extracellular water



Management issues 
 Fluid status in particular intravascular fluid 
 How to assess this? 

 Cardiovascular System 
 Clinical exam: Colour 
 Heart Rate and rhythm 
 Blood pressure 
 Urine output 
 Central Venous Pressure assessment 

 JVP 
 CVP reading (4-10) 

 Assessment of Volume and a crude assessment of 
cardiac function 
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With Surgery or ascites 
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Presentation Notes
Effective circulating volume is the portion of the ECF that perfuses the organs. In healthy people the ECV is the same as the Intravascular volume. In women who had extensive surgery or ascites due to intra-abdomenal metastases or bowel obstruction with eema and transudation, the interstitial volume increases and the intravascular compartment decreases.HR goes up to maintain BP. Urine output will decrease as the kidneys hold on to fluid. 



Daily requirements 
 Replace maintenance fluid (Ave 125ml/hr) 

 NS or RL 30-40mL/kg/day 
 Sodium 1-2 mEq/kg/day 
 Potassium 0.5-1.0 mEq/kg/day 



Management issues 
 Low intravascular fluid  

bleeding 
reaccumulation of ascites 
fluid shifts to gut 
 



Stressed circumstance 
 NS or Ringers  

 Bolus or increase rate per hour for a longer time 
 Role of colloid 

 Conditions of low proteins or malnutrition 
 Pentaspan  
 Voluven 
 5% Albumen 

 Blood loss 
 500ml blood = 1,500 ml of NS of RL 
 

 Bowel Preps 
 Potassium 
 Phosphate 
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Presentation Notes
Pentaspan is a pentastarch of molecular weight below 50,000 . 70% exreted by 24hr renally. Max dose in 24 hr is 2LVoluven is a hetastarch and you give 50ml/kg. Max dose in 24 hr is 1.5 LNormally in a persons system their albumen is responsible for 70-80% of the colloid osmotic pressure of normal plasma. 5% albumen is ormotically equivalent to plasma. T1/2 is 15-20days



Opportunities to reduce the 
ascites prior to the Operation 

Presenter
Presentation Notes
Concern about respiratory function initially in the OR or for comfort purposes.Tissue traumatumor



Opportunities to reduce the 
ascites perioperatively 
 Paracentesis 
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Presentation Notes
In the circumstance of distress ie., discomfort, respiratory compromise. 



Paracentesis 



Paracentesis 



Patient 

Presenter
Presentation Notes
4th re occurrence of ovarian cancer. After cycle 4 of Caelyx. Urgent visit for pressure, inability to eat.



Marking in U/S 
 Contraindication for a 

blind tap 
 Bowel obstruction 
 Multiple scars 
 Dry tap 
 Large mass 



Equipment 



Equipment needed 
 10 cc syringe 
 22g needle 
 Xylocaine 
 Thoracentesis tubing 
 Betadine/hexadine 
 1L vacuum bottles 
 16g angiocatheter 





Drainage 



End product 
To determine cause: 

 
 Cytology 
 C+S 
 Protein, cell count 



New equipment at HHSC 

600ml 
Plastic 
Comes all in one with connection tubing 



3 yr shelf life 
Suction valve must be depressed 
 



Complications related to 
repeated paracenteses 
 Persistent leaking at the paracentesis site 
 Adhesions 
 Tumor at paracentesis site 
 Infection at paracentesis site 
 Bowel perforation  

 Infection 
 Necrotizing fasciitis 

 Albumin depletion -> anasarca 



Opportunities to reduce the 
ascites peri-operatively 
 Paracentesis 
 Chemotherapy for 2-3 cycles prior to surgery 

 Prior to chemotherapy you need a cytologic or 
histologic diagnosis of malignancy 

 Chemotherapy followed by interval debulking 
surgery does improve perioperative outcomes 



Randomised EORTC-GCG/NCIC-CTG trial 
on NACT + IDS versus PDS 

Study conduct 

 

•Between September 1998 and December 2006, 718 patients were 

randomized in 60 institutions (median accrual/institution 5; range: 1 – 125 

patients). 

•498 events were needed to perform the final analysis, and were reached 

in August 2008 

•Median follow-up was 4.8 years. 



Neo-adjuvant Chemotherapy in advanced 
ovarian cancer 

(EORTC/NCIC-CTG) 

Ovarian tubal or peritonal cancer 
FIGO stage IIIC and IV (n = 720) 

Randomisation 

Upfront Debulking Surgery Neoadjuvant chemotherapy 

3 x Platinum based CT 3 x Platinum based CT 

Interval debulking 
(not obligatory) 

Interval debulking 
If no PD 

> 3 x Platinum based CT > 3 x Platinum based CT 

Primary Endpoint : Survival 
Secondary endpoints: Progression Free Survival, Quality of Life, Complications 



* % calculated on the 306 patients who underwent IDS 

Randomised EORTC-GCG/NCIC-CTG trial on 
NACT + IDS versus PDS 
Surgical characteristics (PP1) 

PDS 
(n = 329) 

NACT -> IDS 
(n = 339)* 

Postoperative mortality 
(< 28 days) 

2,7% 0,6% 

Postoperative sepsis 8% 2% 

Fistula (bowel/GU) 1,2% / 0,3% 0,3% / 0,6% 

Operative time (minutes) 180 180 

Red blood cell transfusion 51% 53% 

Hemorhage Grade 3/4 7% 1% 

Venous Gr ¾ 2,4% 0,3% 



NACT + IDS versus PDS: ITT 



NACT + IDS versus PDS: ITT 



Opportunities to reduce the 
ascites prior to the Operation 
 Paracentesis 
 Chemotherapy for 2-3 cycles prior to surgery 
 Intraperitoneal hyperthermic chemotherapy 



Opportunities to reduce the 
ascites prior to the operation 
 Paracentesis 
 Chemotherapy for 2-3 cycles prior to surgery 
 Intraperitoneal hyperthermic chemotherapy 
 Anti-angiogenic agents 





Causes of Ascites 

Eskander RN. IJWH 2012;4;395-404 

Presenter
Presentation Notes
In disseminated intra-abdominal metastatic disease there is both increased production of peritoneal fluid by the cancer cells and increased microvascular permeability which leads to ascites. There is an increased VEGF protein levels in malignant ascites compared to levels in non-malignant cirrhotic controls. 



Agents targeting the VEGF pathway 

VEGFR-2 VEGFR-1 
P 
P P 

P P 
P P 

P 

Endothelial 
cell 

 Small-molecule VEGFR 
inhibitors 

(SU11248, AZD2171, 
BAY 43-9006) 

  

Anti-VEGFR  
antibodies 
(IMC-1121b) 

VEGF 
Anti-VEGF 
antibodies 

(bevacizumab) 
Soluble 

decoy VEGF 
receptors 

(VEGF-TRAP) 

Ribozymes 
(Angiozyme) 

Podar K and Anderson KC. Blood 2005;105:1383–1395 

Presenter
Presentation Notes
Numerous agents that target the VEGF pathway are in clinical development, including agents targeting the VEGF ligand and agents targeting the VEGF receptors (VEGFRs).Agents that inhibit the VEGF ligand from binding and activating its receptors includeAntibodies that specifically inhibit VEGF.Soluble VEGFRs, which bind to other ligands that interact with VEGFR-1 and VEGFR2.The strategies being employed to target VEGFRs are similar to those being used to target other growth factor receptors, such as EGFR. These includeAntibodies that prevent receptor activation.Small-molecule inhibitors.Novel targeting agents such as ribozymes. Agents targeting the VEGF ligandInhibit VEGF activity with all its receptors.Inhibit activities of the ligand on all cell types.Antibodies affect the activity of specific ligands, while soluble receptors affect the activity of multiple ligands.Agents targeting the VEGF receptorInhibit the activity of multiple VEGF family members acting through the same receptor.Small-molecule inhibitors affect multiple receptors, including those in different families (eg, FGFR, PDGFR).Highly specific antibodies and ribozymes inhibit VEGF signaling through a single targeted receptor.



N=1 
 Patient at her request had IP bevacizumab        

5 mg/kg in 250mL NS and showed improvement 
at day 4 

Hamilton CA GynOnc 2008;111(3):530-532 
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Presentation Notes
If the tumor liberates Vascular Endothelial Growth Factor (VEGF) and this recuits vessels that are abnormal and leaky – then anti VeGF treatment with agents like bevacizumab should reverse this. 



Phase 1 
 Bevacizumab 15 mg/kg IP q3wk 
 Alleviated need for taps that previously were 

done every week 
 Cost $1180 per dose whole sale price 

Numnum TM GynOnc 2006;102(3):425-428 



Phase 1 
 N=9 (3 colon ca, 3 breast ca, 2 uterine ca, 1 ov 

ca) 
 Need for paracentesis at least every 2 weeks 
 Single dose of bevacizumab monthly does not 

give an antitumour response but no patient had 
reaccumulation of her ascites. 

El Shami K JCO 2007;25:503s, abstr #9043 



Patients Population ORR Duration 
of 
response 
(median) 

PFF 
>6mos 

Burger 38 
2007 
GOG 170D 

Bev 
15mg/kg 
q3wk 

62 1-2 prior 
regimens 
Plat sens 
(42%) and 
resistant 
(58%) 

21% 
90%CI 
12.9-31.3% 

10.3mos 
Median 
PFS 
4.7mos 
Median OS 
17mos 

25 pt 
40.3% 
90% CI 
29.8-53.6% 

Garcia 39 

2008 
Bev 
Metronomic 
cyclophosp
hamide 

70 Plat sens 
(60%) and 
resistant 
(40%) 

PR 24% 
95%CI 15-
36% 

 
SE-GI 
fistula in 4 

56% 
95%CI 44-
67% 
PFS plat 
sens = 8 
mos vs plat 
resist 5mos 
p=0.004 

Cannistra 
40 2007 

Bev 44 Plat 
refractory 
or resistant 
2-3 prior 
regimens 

15.9% 
95%CI 7.2-
29% 

 
SE-GI Perf 
11.4% 5/44 

27.8% 
PFS 
median 4 
mos 
OS median 
11mos 

Burger RA, JCO 2007;25:5165-71; Garcia AA JCO 2008;26:76-82 
Cannistra SA JCO 2007;25:5180-86 



 Issues with Antiangiogenic agents and Surgery 
 Delayed healing  

  cannot use within a 4-6 week period prior to surgery 
 Increased risk of bowel perforations (5.4%) 

Pujade-Lauraine E, Proceedings ASCO 2012:30 



Opportunities to reduce the 
ascites prior to the Operation 
 Paracentesis 
 Chemotherapy for 2-3 cycles prior to surgery 
 Antiagiogenic Agents 
 Peritoneovenous shunts 

 -poor results due to  
 significant rate of blockage 
 Risk of embolization and implantation of tumor cells. 

 High complication rate 25% 

Souter RG Cancer 1985;55:1973-1978 



Conclusion 
 Ascites at the time of diagnosis for ovarian 

(uterine) cancer is not uncommon. 
 Causes of ascites include abnormal leaky tumor 

vessels and lymphatic blockage  
 Perioperative management involves assessment 

and maintenance of intravascular fluids for 
perfusing organs 

 Perioperative management may include 
mechanisms to reverse the tumorogenic process 
ie., preoperative chemotherapy and antiVEGF 
agents.  









Drainage 
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