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Ascites, defined as the pathological accumulation of fluid within the peritoneal cavity, represents a significant
clinical milestone in the natural history of chronic liver disease and various systemic pathologies. While liver
cirrhosis accounts for approximately 80% of cases, the condition can also arise from malignancy, heart failure,
tuberculosis, or pancreatic disease. The development of ascites in a cirrhotic patient is a poor prognostic sign,
associated with a 50% mortality rate within two years if liver transplantation is not performed. Therefore, a rigorous,
evidence-based approach to diagnosis and management is essential for improving patient outcomes and mitigating
life-threatening complications such as spontaneous bacterial peritonitis (SBP) and hepatorenal syndrome (HRS).

Pathophysiology of Ascitic Fluid Accumulation

Understanding the mechanism of ascites formation requires an analysis of the Starling forcesand the
hemodynamic changes associated with portal hypertension. In the context of cirrhosis, the primary driver is an
increase in resistance to portal blood flow, usually due to hepatic architectural distortion and a reduction in nitric
oxide bioavailability within the intrahepatic circulation.

The Peripheral Vasodilation Hypothesis

The most widely accepted model for ascites formation is the peripheral vasodilation hypothesis. In this model,

portal hypertension triggers the release of potent vasodilators, primarily nitric oxide, into the splanchnic arterial
circulation. This leads to profound splanchnic vasodilation, which decreases effective arterial blood volume. In
response, the body activates several neurohumoral systems to maintain blood pressure, including:

* The Renin-Angiotensin-Aldosterone System (RAAS): Leads to significant sodium and water retention by the
kidneys.

¢ The Sympathetic Nervous System (SNS): Increases heart rate and further promotes sodium retention.

¢ Antidiuretic Hormone (ADH/Vasopressin): Leads to water reabsorption in the collecting ducts, often resulting
in dilutional hyponatremia.

As the disease progresses, the combination of increased hydrostatic pressure in the portal capillaries and
decreased plasma oncotic pressure (due to hypoalbuminemia) forces fluid into the peritoneal space, exceeding the
capacity of the lymphatic system to return it to the systemic circulation.

Diagnostic Evaluation and Grade Assessment

The diagnostic evaluation of a patient with new-onset ascites must be systematic, aiming to confirm the presence
of fluid, determine the underlying etiology, and rule out immediate complications. Abdominal ultrasonographyis
the gold standard for confirming ascites, capable of detecting as little as 100 mL of fluid.

Clinical Grading of Ascites

Ascites is clinically graded based on the volume of fluid and its impact on the patient's physical state:



Grade Description Clinical Presentation Management Priority

Grade 1 Mild Ascites Detectable only by Diagnostic; lifestyle
ultrasound or CT scan. modification.

Grade 2 Moderate Ascites Causes moderate Medical management
symmetrical distension of (diuretics/sodium
the abdomen. restriction).

Grade 3 Large/Tense Ascites Marked abdominal Therapeutic paracentesis;
distension; may cause urgent intervention.

respiratory distress.

Diagnostic Paracentesis: The Gold Standard Analysis

Every patient with new-onset Grade 2 or 3 ascites, or any cirrhotic patient hospitalized for clinical deterioration,
should undergo a diagnostic paracentesis. This procedure involves the aspiration of ascitic fluid (usually 20-50
mL) for laboratory analysis. The primary goal is to calculate the Serum-Ascites Albumin Gradient (SAAG).

The SAAG formula is: SAAG = (Serum Albumin) — (Ascitic Fluid Albumin)

The SAAG is a superior indicator of portal hypertension compared to the older "exudate vs. transudate"
classification. A SAAG "e 1.1 g/dL indicates portal hypertension with 97% accuracy. Conversely, a SAAG &lt; 1.1 g/dL
suggests a non-portal hypertensive cause, such as peritoneal carcinomatosis, tuberculosis, or nephrotic syndrome.

Advanced Ascitic Fluid Analysis

Beyond albumin, additional tests should be performed to refine the diagnosis:

e Cell Count and Differential: A neutrophil count &gt; 250 cells/mm? is diagnostic of Spontaneous Bacterial
Peritonitis (SBP).

 Total Protein: Patients with ascitic protein &lt; 1.5 g/dL are at high risk for SBP and may require prophylaxis.

e Cytology: Indicated if malignancy is suspected.

* Amylase: Elevated levels suggest pancreatic ascites.

e Culture: Should be performed using blood culture bottles at the bedside to increase yield.

Therapeutic Management Strategies

The management of ascites follows a stepped care approach, beginning with non-invasive measures and
progressing to more aggressive interventions as needed.

First-Line Therapy: Sodium Restriction

The cornerstone of treatment for cirrhotic ascites is a low-sodium diet. Patients should be instructed to limit
sodium intake to approximately 2,000 mg (88 mmol) per day. This restriction aims to create a negative sodium
balance. It is important to note that fluid restriction is generally not necessary unless the serum sodium drops
below 125 mmol/L.

Pharmacological Intervention: Diuretics

Most patients will require diuretics in addition to sodium restriction. The standard regimen is a combination of
Spironolactone (an aldosterone antagonist) and Furosemide (a loop diuretic).

1. Spironolactone: Starting dose is 100 mg dalily, titrated up to a maximum of 400 mg. It addresses the



hyperaldosteronism inherent in cirrhosis.
2. Furosemide: Starting dose is 40 mg daily, titrated up to 160 mg. It is added to increase the natriuretic effect
and maintain potassium balance.

The 100:40 ratiois preferred because it typically maintains normokalemia. Weight loss goals during diuretic
therapy should be approximately 0.5 kg/day in patients without edema and 1.0 kg/day in those with peripheral
edema.

Management of Refractory Ascites

Refractory ascites is defined as fluid accumulation that cannot be managed by medical therapy or that recurs
rapidly after therapeutic paracentesis. This condition affects approximately 10% of patients with cirrhotic ascites
and carries a dismal prognosis.

Large-Volume Paracentesis (LVP)

For patients with Grade 3 or refractory ascites, LVP is the preferred treatment. However, the removal of large
volumes of fluid can trigger Post-Paracentesis Circulatory Dysfunction (PPCD), characterized by a rapid
reduction in effective arterial blood volume. To prevent this, intravenous albumin(6—8 g per liter of fluid removed)
must be administered when more than 5 liters of fluid are evacuated.

Transjugular Intrahepatic Portosystemic Shunt (TIPS)

TIPS involves the placement of a stent between the hepatic vein and the portal vein to reduce portal pressure. It is
highly effective for controlling refractory ascites but is associated with an increased risk of hepatic encephalopathy
. Ideal candidates are younger patients with preserved hepatic synthetic function (Bilirubin &It; 3 mg/dL and MELD
score &lt; 18).

Complications: Spontaneous Bacterial Peritonitis (SBP)

SBP is an acute bacterial infection of the ascitic fluid without an identifiable intra-abdominal source of infection. It is
a medical emergency with high mortality rates.

Clinical Presentation and Diagnosis

Symptoms may be subtle, including low-grade fever, abdominal pain, or an unexplained worsening of renal function
or hepatic encephalopathy. Diagnosis is confirmed when the ascitic fluid absolute neutrophil count (ANC) is "e
250 cells/mms.

Treatment and Prevention

Empiric antibiotic therapy should be started immediately, typically with a third-generation cephalosporin like
Cefotaxime(2g every 8 hours). Additionally, intravenous albumin (1.5 g/kg on day 1 and 1.0 g/kg on day 3) has
been shown to reduce mortality and the incidence of renal failure in SBP patients.



Condition Primary Treatment Secondary/Prophylactic Measure

Acute SBP Cefotaxime or Ceftriaxone IV Albumin (Day 1 and 3)
Secondary Prophylaxis Norfloxacin (400mg) or Bactrim Indefinite use until transplant
Primary Prophylaxis Bactrim/Norfloxacin For patients with protein &It; 1.5 g/dL

Hepatorenal Syndrome (HRS) in Ascites

HRS is a form of functional renal failure that occurs in the setting of advanced cirrhosis and ascites. It results from
extreme renal vasoconstriction in response to splanchnic vasodilation. Type 1 HRS (now termed HRS-AKI) is
characterized by a rapid doubling of serum creatinine, while Type 2 HRS is more chronic and associated with
refractory ascites. Treatment involves the use of vasoconstrictors (e.g., Terlipressinor  Midodrine/Octreotide) in
combination with albumin to improve renal perfusion.

Nutritional Support and Quality of Life

Patients with ascites are often malnourished due to early satiety and a hypermetabolic state. Nutritional counseling
should emphasize frequent small meals and adequate protein intake (1.2-1.5 g/kg of dry body weight), despite
common misconceptions regarding protein restriction in liver disease. Only in cases of severe, refractory hepatic
encephalopathy should protein be temporarily moderated.

Summary and Clinical Outlook

The management of ascites requires a multi-faceted approach that integrates pathophysiology, precise diagnostic
testing, and a tiered treatment strategy. While diuretics and sodium restriction remain the first line of defense, the
clinician must remain vigilant for the development of refractory disease and life-threatening complications. The
Serum-Ascites Albumin Gradient (SAAG) remains the most critical tool in the diagnostic arsenal, allowing for the
differentiation of portal hypertensive causes from other etiologies.

As the field of hepatology evolves, the focus is shifting toward earlier intervention and the refinement of TIPS
protocols to improve survival. However, for most patients with cirrhotic ascites, the ultimate definitive treatment
remains liver transplantation. Until a transplant is viable, meticulous adherence to sodium restriction, monitored
diuretic use, and aggressive management of SBP and renal dysfunction are the pillars of care that extend life and
improve the quality of the patient's daily existence. The complexity of this condition demands a highly coordinated
effort between hepatologists, primary care physicians, and nutritionists to ensure that each patient receives a
tailored, evidence-based therapeutic regimen.
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