Ascites

Definition:

Accumulation of free ﬂuid within the peritoneal cavity.
Etiology:
I. Normal Peritoneum

A. Portal hypertension

a) Hepatic congestion

1. Congestive heart failure

2. Constrictive pericarditis

3. Tricuspid insufficiency

4. Budd-Chiari syndrome

5. Veno-occlusive disease

b) Liver disease

1. Cirrhosis

2. Alcoholic hepatitis

3. Fulminant hepatic failure

4. Massive hepatic metastases

5. Hepatic fibrosis

6. Acute fatty liver of pregnancy

c) Portal vein occlusion

B. Hypoalbuminemia
1. Nephrotic syndrome

2. Protein-losing enteropathy

3. Severe malnutrition with anasarca

C. Miscellaneous conditions

1. Chylous ascites

2. Pancreatic ascites

3. Bile ascites

4. Nephrogenic ascites

5. Urine ascites

6. Myxedema

7. Ovarian disease

II. Diseased Peritoneum
A. Infections

1. Bacterial peritonitis

2. Tuberculous peritonitis

3. Fungal peritonitis

4. HIV-associated peritonitis

B. Malignant conditions

1. Peritoneal carcinomatosis

2. Primary mesothelioma

3. Pseudomyxoma peritonei

4. Massive hepatic metastases

5. Hepatocellular carcinoma

C. Other conditions

1. Familial Mediterranean fever

2. Vasculitis

3. Granulomatous peritonitis

4. Eosinophilic peritonitis

Common causes of ascites:
Liver cirrhosis, nephrotic syndrome, TB peritonitis, abdominal malignancy, congestive heart failure.
Differential diagnosis: 

Obesity, pregnancy, ovarian cyst, gaseous abdominal distension and intestinal obstruction.

Ascites is better classified as:

1. Portal hypertensive ascites: Serum ascites albumin gradient (SAAG) more than 1.1 g% e.g. hepatic and cardiac.

2. Non-portal hypertensive ascites: SAAG <1.1 g% in renal, malignant and inflammatory (TB) ascites.

Differential criteria between transudate and exudate ascites:

	Item
	Transudate
	Exudate

	Specific gravity
	< 1017
	> 1017

	Protein contents
	< 2.5 g/dl
	> 2.5 g/dl

	Protein ascites/serum ratio
	< 0.5
	> 0.5

	Lactic dehydrogenase
	< 200 IU/L
	> 200 IU/L

	Causes
	Cases of generalized anasarca due to hepatic, cardiac, renal and nutritional causes
	In association with infections, malignancy, pancreatic or connective tissue diseases


Pathogenesis of ascites secondary to liver cirrhosis:

The following mechanisms lead to ascites:

1.
Osmotic pressure of the proteins (O.P.)

2.
Hydrostatic pressure of the portal system (P.P)

Ascites forms when the plasma osmotic pressure is lowered and /or the portal venous pressure rises.  

3.
Hydrostatic lymph ooze

4.
Sodium retention by:

•
Aldosterone: diminished kidney perfusion leads to excess renin which stimulate Aldosterone formation giving sodium retention.

•
The decreased plasma volume stimulates volume receptors thus decreasing prostaglandins which leads to tubular sodium reabsorption.

Diagnosis of a case of ascites:

This involves the following steps:

1- Diagnose the presence of ascites. Exclude other causes of abdominal distension (foetus, fat, flatulence, faeces).

2- Determine the type of ascitic fluid.

3- Diagnose the aetiology of ascites.
4- Diagnose the effects/associations of ascites.

5- Diagnose the presence of ascites complications.
Clinical Features of portal hypertension ascites:

Symptoms: Ascites may develop suddenly, the insidious onset proclaims a worse prognosis. The patient presents with increased abdominal distension. Gaseous distension precedes ascites (the wind before the rain).

Signs:

•
The patient is sallow, muscles wasting is profound, and the thin limbs with protuberant belly lead to the description of the patient as a spider man.

•
The abdomen is distended (mainly in the flanks), not only with fluid but also with dilated intestine, the umbilicus is everted, protrusion of hernias, distended abdominal wall veins (portal & inferior vena caval collaterals), the latter disappeared when ascites is controlled. Abdominal striae may develop. Ascites is mainly detected by percussion.
• Associations:

-
Pleural effusion: diaphragmatic defect, mainly right sided

-
The lung bases may be dull on percussion, with crepitations due to elevated diaphragm.

-
Oedema usually follows ascites (hypoproteinaemia and vena caval block).
-
Cardiac apex: beat is displaced up and out.

-
Neck veins are distended by the increased right atrial pressure and intrapleural pressure.

Investigations:  

•
Ultrasonography: sonography is very helpful, it detects minimal ascites, shows the size of the liver, Spleen, portal vein diameter, thus it can diagnose portal hypertension. It shows the echopattern and surface of the liver and thus can diagnose liver cirrhosis and tumours. It distinguishes exudative ascites and may detect lymphadenopathy.

•
Diagnostic paracentesis: the fluid is mainly transudate with proteins less than 2gm / 100 L, straw coloured. Blood points to malignancy.

•
Plain X-ray abdomen: shows diffuse ground glass appearance.

•
Laparoscopy: it a safe procedure in trained hands taking simple precautions. It is highly diagnostic for the tuberculous lesions which are mainly tubercles of variable size, biopsy for histopathology and culture settles the diagnosis beyond doubt, laparoscopy also shows clearly the spleen, liver and allow for aimed biopsy if needed.

Bacterial Peritonitis: may occur on top of ascites:

1. Induced by medical procedures.

2. Spontaneous bacterial peritonitis:

•
The ascitic fluid polymorphs above 250/mm3.
•
Culture is positive for gram -ve coliforms or streptococci.
•
pH less than 7.3, debris by US and exudate by tapping.
3. Tuberculous peritonitis.

Diagnosis of other causes of ascites:

1. Hepatic venous obstruction:

· Very high protein content of ascitic fluid

· Hepatomegaly with recurrent pain

2. Cardiovascular:

- In congestive heart failure:

· Symptoms of heart failure are more pronounced than those of the associated ascites.

·  Congested neck veins that pulsate and are associated with enlarged pulsating liver (except in chronic cases when congestive cirrhosis has developed)

·  Edema of the lower limbs usually precedes ascites

- In constrictive pericarditis:

· High jugular venous pressure.

· Paradoxical arterial pulse.

· Enlarged liver which may be tender but usually not pulsating.

· Chest X-ray: calcified pericardium.

· Characteristic ECG and echocardiography pictures.

3. Renal: In nephrotic syndrome ascites is associated with generalized anasarca.

· Swollen face and lower eyelids

· Hypoproteinaemia and hypoabuminaemia

· Heavy proteinuria

· Hypercholesterolaemia

· Recurrent infection

[
4. Malignant ascites : 

· Symptoms and localizing signs due to primary tumours.

· The liver may be enlarged, tender and nodular specially felt after paracentesis.

· Ultrasonography: may show masses in the solid organs, hemorrhagic or turbid ascites with adhesions.

· Peritoneal fluid may be high protein content and bloody.

· Serum- ascites albumin gradient < 1.1

· Lactic acid dehydrogenase levels may be high in the ascitic fluid.

5. Tuberculous ascites : 

· General symptoms as sweating, afternoon rise of temperature, anorexia and loss of weight.

· Abdominal distension, mild tenderness and no evidence of chronic liver disease. Tense non ballooned abdomen.

· Ultrasonography: may show abdominal adhesions and loculated ascites with debris.

· After paracentesis, lumps of matted omentum can be palpated.

· Ascitic fluid content: 

· High protein contents.
· Many lymphocytes and sometimes polymorphs.
· Tubercle bacilli may be cultured.
· Laparoscopy: is characteristic showing adhesions and tubercles which can be biopsied for the final diagnosis.

6. Pancreatic ascites : 

· Rarely gross.

· It develops as a complication of acute pancreatitis.

· Amylase content of ascitic fluid is very high.

[
7. Bowel perforation wit infected ascites : 

· Distension is not great, but there is tenderness, rebound tenderness and fever.

· Low glucose, high protein content of ascitic fluid and many leucocytes.

· General criteria of infection.

· A standing plain film of the abdomen will show gas under the diaphragm.

 [
8. Ovarian cysts:

· Resonance in the flanks.
· Maximum bulge is antero-posterior.

· Maximum girth is below the umbilicus.
Evaluation of patients with cirrhosis and ascites:

Clinical evaluation:
1. Ask for the rate of re-accumulation and the manifestations of TB toxaemia.
2. Look at shape of abdomen, percuss for shifting dullness, elicit fluid thrill or do padell sign.

3. Look for signs of portal hypertension, liver cell failure and heart failure.

4. Look for signs of hypoproteinaemia.

5. Look for abdominal masses or lumps.

6. Look for signs of chronic increase of intra-abdominal pressure.

7. Look for associations such as hernias, pleural effusion, oedema, displaced apex, etc.

Evaluation of liver disease:
1. Liver function and coagulation tests.

2. Standard haematologic tests.
3. Abdominal ultrasonography, plain X ray or CT.

4. Endoscopy of the upper gastrointestinal tract.
5. Liver biopsy in selected patients.

Evaluation of renal and circulatory function:
1. Measurement of serum creatinine and electrolytes.

2. Measurement of urinary sodium (preferably from a 24-hr urine collection).

3. Measurement of urinary protein (from a 24-hr urine collection).

4. Arterial blood pressure.

Evaluation of ascitic fluid:
1. Cell type and count.
2. Blood fluid points to malignancy, but is extremely rare in TB, and is initial in traumatic tap.

3. Bacterial culture and sensitivity.

4. Measurement of total protein.

5. Other tests (albumin, glucose, LDH, amylase, triglycerides, acid-fast smear, PCR and cytologic examination).

Complications of ascites:

1. Infection: spontaneous bacterial peritonitis: monomicrobial and ascitic albumin is less than 1.1%. Secondary bacterial peritonitis: polymicrobial.
2. Hepatic hydrothorax.
3. Abdominal hernias: to be repaired after control of ascites.
4. Refractory ascites: if the patient is not complying or he developed tumor or infection or is terminal with renal failure (concomitant or hepatorenal).

Treatment of ascites (cirrhotic ascites):

1. Bed rest, high protein diet, body weight and urine volume daily.

2. Restrict fluid to one litre, sodium to 22 mEq, KCL 100 mEq after two days

3. If weight loss is less than one Kg in four days, start spirolonlactone 150 mg or amiloride 10 mg if after two days response is not satisfactory, add frusemide 80 mg or bumetanide 1mg.

4. After 10 days if weight loss below 2 Kg, give amiloride 20 mg and aldactone 300, with response, stop frusemide or bumetanide (powerful K and Na loss diuretics) then spironolactone, amiloride (K sparing diuretics) then the low sodium diet is relaxed. Otherwise complications arise:

· Encephalopathy: wet wise versus dull dry.

· Hypokalemia, hyponatraemia

· Hypochloremic alkalosis (frusemide )

· Side effects of diuretics.

5. Treat the cause 

Treatment of refractory ascites:

1. Tapping: Sometimes the first line of treatment in tense ascites. It is done after evacuating the bladder. Use a small needle in the left iliac fossa.

2. Salt poor albumin with or without tapping.
3. Le-Veen shunt (historical): catheter under skin allows ascites to enter the jugular vein (valve): complications are: DIC, peritonitis, bleeding varices and pulmonary edema.

4. Surgical anastomosis (historical).

5. TIPS: transjugular intrahepatic portosystemic shunts. 

6. Liver transplantation.
Prognosis: Poor with severe liver cell failure and added other complications.
