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Evaluation of adults with ascites

INTRODUCTION

Accumulation of fluid within the peritoneal cavity results in ascites. In the United States, ascites
is most often due to portal hypertension resulting from cirrhosis. Other common causes include
malignancy and heart failure. Successful treatment of ascites depends upon an accurate
diagnosis of its cause ( table 1 and table 2 and table 3 and algorithm 1) [1].

This topic will review the evaluation of adults with ascites. Performance of paracentesis, specific
causes of ascites, the initial therapy of ascites in patients with cirrhosis, and the treatment of
refractory ascites are discussed in detail separately. (See "Diagnostic and therapeutic abdominal
paracentesis" and "Malignancy-related ascites" and "Chylous, bloody, and pancreatic ascites"
and "Abdominal tuberculosis" and "Ascites in adults with cirrhosis: Initial therapy" and "Ascites
in adults with cirrhosis: Diuretic-resistant ascites".)

The American Association for the Study of Liver Diseases (AASLD) has updated its practice
guidance on the management of adult patients with ascites due to cirrhosis [2]. The discussion
that follows is generally consistent with that guidance.

ETIOLOGY

There are numerous causes of ascites, but the most common cause of ascites in the United
States is cirrhosis, which accounts for approximately 80 percent of cases ( table 1) [3]. Up to
19 percent of patients with cirrhosis will have hemorrhagic ascites, which may develop
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spontaneously (72 percent probably due to bloody lymph and 13 percent due to hepatocellular
carcinoma) or following paracentesis [4]. Other common causes of ascites include malignancy-
related ascites and ascites due to heart failure.

Ascites can be classified based on the underlying pathophysiology [5]:

Portal hypertension●

Cirrhosis (see "Pathogenesis of ascites in patients with cirrhosis")•

Alcoholic hepatitis (see "Alcoholic hepatitis: Clinical manifestations and diagnosis")•

Acute liver failure (see "Acute liver failure in adults: Etiology, clinical manifestations, and
diagnosis", section on 'Clinical manifestations')

•

Hepatic veno-occlusive disease (eg, Budd-Chiari syndrome) (see "Budd-Chiari
syndrome: Epidemiology, clinical manifestations, and diagnosis", section on 'Clinical
manifestations' and "Hepatic sinusoidal obstruction syndrome (veno-occlusive disease)
in adults", section on 'Clinical presentation')

•

Heart failure (see "Pathophysiology of heart failure with reduced ejection fraction:
Hemodynamic alterations and remodeling", section on 'Pressure-volume relationships
in HF')

•

Constrictive pericarditis (see "Constrictive pericarditis: Clinical features and causes",
section on 'Pathophysiology' and "Constrictive pericarditis: Clinical features and
causes", section on 'Incidence and causes')

•

Hemodialysis-associated ascites (nephrogenic ascites) (see "Unique aspects of
gastrointestinal disease in patients on dialysis", section on 'Hemodialysis-associated
ascites')

•

Hypoalbuminemia●

Nephrotic syndrome (see "Overview of heavy proteinuria and the nephrotic syndrome",
section on 'Pathophysiology')

•

Protein-losing enteropathy•
Severe malnutrition•

Peritoneal disease●
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There is also long list of rare causes of ascites that includes disorders such as abdominal
pregnancy, Whipple disease, and sarcoidosis ( table 2) [7-39].

Approximately 5 percent of patients with ascites have more than one cause, such as cirrhosis
plus one of the following: tuberculosis peritonitis, peritoneal carcinomatosis, heart failure, or
diabetic nephropathy [40]. Obesity-related complications (including diabetic nephropathy, heart
failure, and cirrhosis due to nonalcoholic steatohepatitis) commonly coexist as causes of ascites.
Patients with more than one cause for ascites formation are often the most difficult to diagnose
because each partial cause may not be severe enough in-and-of itself to lead to fluid retention;
it is the combination of partial causes that leads to ascites formation.

CLINICAL MANIFESTATIONS

Malignant ascites (eg, ovarian cancer, mesothelioma) (see "Malignancy-related ascites",
section on 'Etiology and pathogenesis').

•

Infectious peritonitis (eg, tuberculosis or fungal infection) (see "Abdominal
tuberculosis" and "Fungal peritonitis in peritoneal dialysis").

•

Eosinophilic gastroenteritis (see "Eosinophilic gastrointestinal diseases", section on
'Serosal disease').

•

Starch granulomatous peritonitis.•
Peritoneal dialysis (see "Clinical manifestations and diagnosis of peritonitis in
peritoneal dialysis").

•

Multicystic mesothelioma (peritoneal inclusion cysts) [6] (see "Malignant peritoneal
mesothelioma: Epidemiology, risk factors, clinical presentation, diagnosis, and
staging", section on 'Multicystic mesothelioma').

•

Other etiologies●

Chylous ascites (see "Chylous, bloody, and pancreatic ascites", section on 'Chylous
ascites')

•

Pancreatic ascites (eg, from a disrupted pancreatic duct) (see "Chylous, bloody, and
pancreatic ascites", section on 'Pancreatic ascites')

•

Myxedema (see "Clinical manifestations of hypothyroidism", section on
'Gastrointestinal disorders')

•

Hemoperitoneum (see "Chylous, bloody, and pancreatic ascites", section on 'Bloody
ascites')

•

Urologic injury (See "Urinary tract injury in gynecologic surgery: Identification and
management".)

•
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Patients with ascites typically have abdominal distension that may be associated with
symptoms such as abdominal discomfort, shortness of breath, and weight gain. In addition,
signs and symptoms related to the underlying cause of the ascites, such as cirrhosis or
malignancy, may also be seen.

Symptoms — Patients with ascites typically report progressive abdominal distension that may
be painless or associated with abdominal discomfort. The time course over which the distension
develops depends on the etiology of the ascites. It may develop over the course of days (eg,
bloody ascites due to trauma) or months (eg, malignant ascites). Ascites due to cirrhosis and/or
alcoholic hepatitis usually develops rapidly over a few weeks. Patients may also complain of
weight gain, shortness of breath, early satiety, and dyspnea resulting from fluid accumulation
and increased abdominal pressure. Patients with spontaneous bacterial peritonitis may also
have symptoms such as fever, abdominal tenderness, and altered mental status. (See
"Spontaneous bacterial peritonitis in adults: Clinical manifestations", section on 'Clinical
manifestations'.)

Patients with cirrhosis may have other symptoms associated with hepatic decompensation,
such as confusion or evidence of gastrointestinal bleeding. Patients with malignant ascites may
have symptoms related to the underlying malignancy, such as weight loss, whereas patients
with ascites due to heart failure may report dyspnea, orthopnea, and peripheral edema.
Patients with chylous ascites may report diarrhea and steatorrhea, malnutrition, edema,
nausea, enlarged lymph nodes, early satiety, fevers, and night sweats [41-44]. (See "Cirrhosis in
adults: Overview of complications, general management, and prognosis", section on 'Major
complications' and "Malignancy-related ascites", section on 'Etiology and pathogenesis' and
"Chylous, bloody, and pancreatic ascites", section on 'Clinical manifestations' and "Heart failure:
Clinical manifestations and diagnosis in adults", section on 'Clinical presentation'.)

Physical examination — Patients with ascites, regardless of the etiology, will typically have
flank dullness on examination [45]. Patients may also have shifting dullness (a change in the
location of dullness to percussion when the patient is turned due to movement of the ascites).
We do not check for an abdominal fluid wave because the maneuver requires two examiners
and is often not accurate. If pleural effusions are present, the right effusion is usually greater
than the left. Pleural effusions are manifested by decreased breath sounds or dullness to
percussion.

Almost all patients with cirrhosis severe enough to lead to ascites formation have stigmata of
cirrhosis on physical examination. Stigmata that suggest the presence of cirrhosis include
spider angioma, palmar erythema, and abdominal wall collaterals. Spider angiomata are most
apparent on the face, neck, shoulders, and upper chest, and are unusual below the umbilicus.
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The palmar erythema of cirrhosis is "blotchy" and most prominent on the hypothenar eminence
and next most prominent on the thenar eminence, with sparing of the center of the palm.
However, spider angiomata and palmar erythema may be difficult to detect in patients with
dark skin. Abdominal wall collaterals are most apparent starting at the umbilicus and extending
cephalad. The appearance is thought by some to resemble the head of the mythical Gorgon
Medusa; however, the recanalized umbilical vein enlarges the veins cephalad, not caudad, from
the umbilicus. (See "Cirrhosis in adults: Etiologies, clinical manifestations, and diagnosis",
section on 'Clinical manifestations'.)

Many patients with advanced liver disease also have jaundice, muscle wasting, gynecomastia,
and leukonychia (white nails). The lunula of the nail may be enlarged with a terminal red line.
The liver and spleen may be palpable. Parotid enlargement may be present but is probably due
to alcohol and not cirrhosis per se.

An umbilical nodule that is not bowel or omentum (ie, a Sister Mary Joseph nodule) provides
evidence for cancer as the cause of ascites. Gastric cancer, colon cancer, hepatocellular
carcinoma, or lymphoma can cause ascites accompanied by an umbilical nodule.

If the ascites is the result of heart failure, physical examination findings may include jugular
venous distension, pulmonary congestion, or peripheral edema. An elevated jugular venous
pressure suggests that heart failure or constrictive pericarditis may be the cause (or at least one
cause) of ascites. On the other hand, cirrhosis in the absence of tense ascites, pulmonary
hypertension, or renal insufficiency is associated with no jugular venous distension. (See "Heart
failure: Clinical manifestations and diagnosis in adults", section on 'Physical examination'.)

Findings that may be present on physical examination in patients with chylous ascites include
lower extremity edema, lymphadenopathy, cachexia, abdominal masses, and temporal wasting
[46].

Laboratory tests — Laboratory test abnormalities seen in patients with ascites are related to
the underlying cause of the ascites. Patients with cirrhosis or heart failure may have abnormal
liver tests and evidence of renal failure. Patients with cirrhosis may also have an elevated
international normalized ratio, hypoalbuminemia, thrombocytopenia, anemia, and leukopenia.
Patients who have developed spontaneous bacterial peritonitis may have a leukocytosis,
metabolic acidosis, and azotemia. (See "Cirrhosis in adults: Etiologies, clinical manifestations,
and diagnosis", section on 'Laboratory findings' and "Determining the etiology and severity of
heart failure or cardiomyopathy", section on 'Initial blood tests' and "Spontaneous bacterial
peritonitis in adults: Clinical manifestations", section on 'Laboratory abnormalities'.)
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Patient with chylous ascites may have hypoalbuminemia, decreased gamma globulin levels, and
lymphopenia. (See "Chylous, bloody, and pancreatic ascites", section on 'Clinical
manifestations'.)

DIAGNOSIS

The diagnosis of ascites is established with a combination of physical examination and
abdominal imaging (usually ultrasonography). Once the diagnosis of ascites is made, the next
step is to look for the cause. This typically includes a paracentesis to evaluate the ascitic fluid.
(See 'Determining the cause of the ascites' below.)

A grading system for ascites has been proposed by the International Ascites Club [47]:

However, the validity of the grading system has not yet been established. In particular, data on
the natural history of "grade 1" ascites are limited [48-50]. In an observational study including
547 patients with cirrhosis with median follow up of 29 months, there was no significant
difference in rates of developing overt ascites for patients with grade 1 ascites compared with
no ascites [50].

An older system that grades ascites from 1+ to 4+ is also used. In this system 1+ is minimal and
barely detectable, 2+ is moderate, 3+ is massive but not tense, and 4+ is massive and tense [51].

History and physical examination — Ascites is frequently suspected based upon the history
and physical examination. The most helpful physical finding in confirming the presence of
ascites is flank dullness [45]. When flank dullness is detected, it is useful to see if it shifts with
rotation of the patient (ie, shifting dullness).

However, the accuracy of physical findings is variable depending in part upon the amount of
fluid present, the technique used to examine the patient, and the clinical setting (eg, detection
may be more difficult in patients who are obese). In a study comparing various physical findings
with ultrasound as the gold standard, the sensitivity and specificity of the physical examination
for detecting ascites ranged from 50 to 94 percent and 29 to 82 percent, respectively [45].

Imaging tests — Patients suspected of having ascites based on history and physical
examination should undergo imaging to confirm the presence of ascites and to look for

Grade 1 – Mild ascites detectable only by ultrasound examination●

Grade 2 – Moderate ascites manifested by moderate symmetrical distension of the
abdomen

●

Grade 3 – Large or gross ascites with marked abdominal distension●
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evidence of cirrhosis or malignancy. Ultrasound is probably the most cost-effective modality
[52]. Pocket-sized inexpensive machines are available that sync with smart phones. These may
dramatically increase use of this modality.

Another advantage of ultrasound is that it involves no radiation or intravenous access, and no
risk of contrast allergy or nephropathy. If a computed tomographic (CT) scan is performed,
ascites is easily seen ( image 1).

The usual liver ultrasound focuses attention on the gallbladder and does not examine the
spleen. Specifically ordering a "complete abdominal ultrasound" is more likely to provide the
needed information. The details of the ordering should be coordinated with the local imaging
team.

In patients with cirrhosis, ultrasound, CT, or magnetic resonance imaging (MRI) may reveal
evidence of a nodular liver. Ultrasound findings in patients with portal hypertension may
include dilation of the portal vein to ≥13 mm, dilation of the splenic and superior mesenteric
veins to ≥11 mm, reduction in portal venous blood flow velocity, splenomegaly (greatest
dimension >12 cm), and recanalization of the umbilical vein [53,54]. (See "Cirrhosis in adults:
Etiologies, clinical manifestations, and diagnosis", section on 'Radiologic findings'.)

Ultrasound may also reveal evidence of hepatocellular carcinoma, which can be further
evaluated with CT or MRI. (See "Approach to the adult patient with an incidental solid liver
lesion".)

Paracentesis — Abdominal paracentesis is central to determining the cause of ascites and in
ruling out or confirming spontaneous bacterial peritonitis (SBP). In patients with SBP, mortality
increases by 3.3 percent/hour of delay in performing a paracentesis [55]. (See 'Determining the
cause of the ascites' below.)

The performance of paracentesis is discussed in detail elsewhere. (See "Diagnostic and
therapeutic abdominal paracentesis".)

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of ascites includes abdominal obesity, giant ovarian or mesenteric
cyst, and bowel obstruction (mechanical or functional). Obesity decreases the accuracy of the
abdominal examination [56]. These entities can typically be differentiated from ascites based on
physical examination findings and abdominal imaging. (See "Etiologies, clinical manifestations,
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and diagnosis of mechanical small bowel obstruction in adults" and "Postoperative ileus" and
"Acute colonic pseudo-obstruction (Ogilvie's syndrome)" and "Sigmoid volvulus".)

The description of the onset of symptoms may be helpful for distinguishing obesity from
ascites. Patients frequently seek medical attention within a few weeks of ascites development.
The fluid usually accumulates rapidly, and patients are intolerant of the distension and the
associated early satiety and shortness of breath. By contrast, the thickening abdominal wall and
enlarging omentum associated with obesity develop over months or years.

DETERMINING THE CAUSE OF THE ASCITES

Abdominal paracentesis is crucial for determining the cause of a patient's ascites, though
physical examination findings and abdominal imaging may suggest a cause for a patient's
ascites, such as cirrhosis, malignancy, or heart failure. Abdominal paracentesis is indicated for
all patients with new onset ascites ( table 4) [57]. (See 'Physical examination' above and
'Imaging tests' above and "Diagnostic and therapeutic abdominal paracentesis".)

General approach — The tests that are ordered on samples of ascitic fluid are determined by
the clinical setting ( table 3 and algorithm 1). Two of the main issues that arise regarding
ascites are:

The routine tests to answer these questions are ordered on the first ascitic fluid sample.
Additional tests may be indicated based on the clinical setting and results of initial testing. (See
'Other ascitic fluid tests' below and 'Additional testing based on ascitic fluid analysis' below.)

Initial tests that should be performed on the ascitic fluid include (see 'Initial ascitic fluid tests'
below):

Additional tests that may be performed to aid in confirming a diagnosis include (see 'Other
ascitic fluid tests' below):

Is the fluid infected?●

Is portal hypertension present?●

Appearance assessment (eg, clear, bloody, cloudy, milky).●

Serum-to-ascites albumin gradient determination (SAAG) ( table 5).●

Cell count and differential.●

Total protein concentration.●
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These additional tests may be performed with the initial paracentesis if there is clinical
suspicion for a particular disorder, or they may be performed on a subsequent paracentesis
based on the results of initial testing.

Initial ascitic fluid tests — The routine tests ordered on ascitic fluid samples include an
analysis of the appearance, serum-to-ascites albumin gradient, cell count and differential,
culture, and total protein ( table 3 and algorithm 1).

Appearance — The gross appearance of the ascitic fluid can be helpful in the differential
diagnosis. Clear fluid is typically seen in the setting of cirrhosis, turbid or cloudy fluid in the
setting of infection, milky fluid in the setting of chylous ascites, and bloody fluid in the setting of
malignancy or a traumatic paracentesis.

Culture with bedside inoculation of aerobic and anaerobic blood culture bottles (infection,
bowel perforation)

●

Glucose concentration (malignancy, infection, bowel perforation)●

Lactate dehydrogenase concentration (malignancy, infection, bowel perforation)●

Gram stain (suspected bowel perforation)●

Amylase concentration (pancreatic ascites or bowel perforation)●

Tuberculosis smear, culture, and adenosine deaminase activity (tuberculous peritonitis)●

Cytology and possibly carcinoembryonic antigen level (malignancy)●

Triglyceride concentration (chylous ascites)●

Bilirubin concentration (bowel or biliary perforation)●

Serum pro-brain natriuretic peptide (heart failure)●

Clear – Uncomplicated ascites in the setting of cirrhosis is usually translucent yellow; it can
be completely clear if the bilirubin is normal and the protein concentration is very low.

●

Turbid or cloudy – Spontaneously infected fluid is frequently turbid or cloudy. A study of
916 samples demonstrated that an "abnormal ascitic fluid appearance" as defined as hazy,
cloudy, or bloody was 98 percent sensitive, but only 23 percent specific in detecting
spontaneous bacterial peritonitis [58].

●

Opalescent – Infrequently, ascitic fluid in the setting of cirrhosis is "opalescent" and has a
slightly elevated triglyceride concentration [59]. This peculiarity does not seem to have
clinical significance except to explain the opalescence, which can be misinterpreted as
"pus."

●

Milky – Milky fluid usually has a triglyceride concentration that exceeds the serum
concentration, is greater than 200 mg/dL (2.26 mmol/L), and is often greater than 1000

●
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mg/dL (11.3 mmol/L); such specimens are referred to as "chylous ascites" [41]. A study
performed in a tertiary referral center reported that malignancy was the most common
cause of chylous ascites; however, this probably represented selection bias [41]. By
contrast, a prospective study performed in large general hospitals documented that
cirrhosis caused 10 times as many cases of chylous ascites as malignancy [40].
Approximately 1 out of 200 patients (0.5 percent) with cirrhosis has chylous ascites in the
absence of cancer [60]. (See "Chylous, bloody, and pancreatic ascites".)

Pink or bloody (and corrected neutrophil count) – Pink fluid usually has a red cell
concentration of >10,000 per mm . Frankly bloody fluid has a red cell count of tens of
thousands per mm . Most bloody samples are due to a "traumatic tap" with trivial leakage
of subcutaneous blood during the tap. In this setting, the fluid is heterogeneously bloody
with clearance of the red color during the tap and clotting of the specimen if the sample is
not promptly placed into the anticoagulant tube. If the fluid appears to be homogeneously
bloody, the bleeding probably occurred long before the current tap with subsequent clot
lysis and distribution of the red cells throughout the abdominal cavity. A rapid repeat
paracentesis entering the other side of the abdomen can confirm that the fluid is
homogeneously bloody.

●

3

3

The differential diagnosis in this setting is bloody ascites due to cirrhosis, leakage of blood
from a punctured collateral (eg, from a previous tap), or malignancy [61,62]. Of samples
obtained from patients with cirrhosis, approximately 5 percent were bloody in one study
[61]. Of the bloody samples, 41 percent were "spontaneous" and probably related to
bloody lymph, 34 percent were due to bleeding hepatocellular carcinoma, 22 percent due
to traumatic tap, and 3 percent due to tuberculous peritonitis [61]. Careful paracentesis
technique minimizes the risk of puncturing a collateral vein or artery. (See "Diagnostic and
therapeutic abdominal paracentesis".)

Ascites is bloody in approximately 50 percent of patients with hepatocellular carcinoma
[61-63] and in 22 percent of malignancy-related ascites overall [63]. Patients with
hepatocellular carcinoma can develop massive intra-abdominal bleeding with
hemodynamic instability and rapid death; embolization of the bleeding vessel by an
interventional radiologist can be effective in stopping the bleeding [62,64]. Such patients
rarely qualify for liver transplantation due to advanced tumor stage and intraperitoneal
spread. (See "Malignancy-related ascites".)

Contrary to popular belief, tuberculous peritonitis is rarely bloody [61]. (See "Abdominal
tuberculosis".)
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Serum-to-ascites albumin gradient — The serum-to-ascites albumin gradient (SAAG)
accurately identifies the presence of portal hypertension and is more useful than the protein-
based exudate/transudate concept ( table 3 and table 5 and algorithm 1) [40,66]. The
SAAG is easily calculated by subtracting the ascitic fluid albumin value from the serum albumin
value, which should be obtained the same day. The SAAG generally does not need to be
repeated after the initial measurement.

The SAAG will be elevated with any disorder leading to portal hypertension and is not specific to
ascites due to cirrhosis ( table 5). Other testing may be needed to differentiate cirrhotic from
noncirrhotic portal hypertension. Additional testing will depend upon the clinical setting and
may include an evaluation for heart failure, hepatic metastases, or Budd-Chiari syndrome.

Patients with ascites due to heart failure can narrow their gradient during diuresis, whereas the
SAAG in the setting of cirrhosis remains stable unless blood pressure or portal pressure
decreases significantly.

Cell count and differential — The cell count with differential is the single most useful test
performed on ascitic fluid to evaluate for infection and should be ordered on every specimen,
including therapeutic paracentesis specimens (ie, a paracentesis being performed as part of the
treatment of ascites). Ascitic fluid infection is a reversible cause of deterioration and a
preventable cause of death in patients with cirrhosis and ascites. The key to survival is early
detection and treatment [57,67]. The cell count should be available within one hour, while the
culture takes several hours to days [68,69]. Antibiotic treatment should be considered in any
patient with a corrected neutrophil count ≥250/mm  [57,67,69].

The fluid should be submitted to the lab in a tube containing an anticoagulant to avoid clotting
(usually EDTA—"purple top" tube). Rapid turn-around may require a "stat" order. Some
laboratories prioritize routine peripheral blood tests over the processing of ascitic fluid cell
counts, and a call should be placed to the laboratory if the result is not rapidly available. If the

Brown – Deeply jaundiced patients have brown ascitic fluid with a bilirubin concentration
approximately 40 percent of the serum value [65]. If the ascitic fluid is as brown as
molasses and the bilirubin concentration is greater than the serum value, the patient likely
has a ruptured gallbladder or perforated duodenal ulcer [65].

●

The presence of a gradient ≥1.1 g/dL (≥11 g/L) predicts that the patient has portal
hypertension with 97 percent accuracy [40].

●

A gradient <1.1 g/dL (<11 g/L) indicates that the patient does not have portal hypertension
[40].

●

3
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results are delayed or if the clinician fails to follow-up on the cell count in a timely manner,
infection may not be diagnosed until is at an advanced, and possibly fatal, stage.

The white blood cell and neutrophil counts need to be corrected in patients with bloody
samples. One white blood cell should be subtracted from the white blood cell count for every
750 red blood cells to yield the "corrected white blood cell count," and one neutrophil should be
subtracted from the absolute neutrophil count for every 250 red blood cells to yield the
"corrected neutrophil count" [70]. In bloody ascites, the corrected neutrophil count is frequently
<0 due to remote hemorrhage with lysis of neutrophils. (See 'Appearance' above and
"Spontaneous bacterial peritonitis in adults: Diagnosis".)

Total protein concentration — Ascitic fluid can be classified as an exudate if the total protein
concentration is ≥2.5 or 3 g/dL and a transudate if it is below this cutoff. However, the
exudate/transudate system of ascitic fluid classification has been replaced by the SAAG, which is
a more useful measure for determining whether portal hypertension is present [40]. (See
'Serum-to-ascites albumin gradient' above.)

Despite its problems, the ascitic fluid total protein concentration remains of some value. This
parameter does not change with development of spontaneous bacterial peritonitis (SBP), and
patients with a value less than 1 g/dL have a high risk of SBP [71,72]. Selective intestinal
decontamination may help prevent SBP in patients with low protein ascites [73]. (See
"Spontaneous bacterial peritonitis in adults: Treatment and prophylaxis", section on
'Prophylaxis'.)

Measurement of total protein, glucose, and lactate dehydrogenase (LDH) in ascites may also be
of value in distinguishing SBP from bowel perforation into ascites [74,75]. Patients with ascitic
fluid that has a corrected neutrophil count ≥250 cells/mm  and meets two out of the following
three criteria are unlikely to have SBP and warrant immediate evaluation to determine if bowel
perforation into ascites has occurred [74,75]:

The total protein concentration may also help differentiate uncomplicated ascites from cirrhosis
from cardiac ascites, both of which have a SAAG ≥1.1 g/dL (≥11 g/L). In the case of ascites from
cirrhosis, the total protein is <2.5 g/dL (<25 g/L), whereas in cardiac ascites it is ≥2.5 g/dL (≥25
g/L).

3

Total protein >1 g/dL●

Glucose <50 mg/dL (2.8 mmol/L)●

LDH greater than the upper limit of normal for serum●
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In patients with nephrotic ascites, the SAAG is <1.1 g/dL (<11 g/L), and the total protein in the
ascites of <2.5 g/dL (<25 g/L).

Other ascitic fluid tests — Other tests should be ordered in appropriate settings ( table 3
and algorithm 1) [57]. These additional tests may be performed with the initial paracentesis if
there is clinical suspicion for a particular disorder, or they may be performed on a subsequent
paracentesis based on the results of initial testing. As a general rule, these tests are most useful
when there is suspicion of something other than sterile ascites due to cirrhosis.

Culture – Cultures of ascitic fluid should be obtained on specimens from patients who are
being admitted to the hospital with ascites and those who deteriorate with fever,
abdominal pain, azotemia, acidosis, or confusion [57]. By comparison, therapeutic
paracentesis samples in patients without symptoms of infection do not need to be
cultured [76,77].

●

An adequate volume of ascitic fluid (generally 10 mL per bottle, but the amount varies
according to the manufacturer of the bottle) should be inoculated into aerobic and
anaerobic blood culture bottles at the bedside; this method is more sensitive for detecting
bacterial growth in ascitic fluid than conventional culture methods [68]. Bedside
inoculation of the blood culture bottles is preferable to delayed inoculation of the bottles
in the microbiology laboratory [78]. (See "Spontaneous bacterial peritonitis in adults:
Diagnosis".)

Glucose concentration – The ascitic fluid glucose concentration is similar to that in serum
unless glucose is being consumed in the peritoneal cavity by white blood cells or bacteria
[71]. Malignant cells also consume glucose; thus, the concentration of glucose may be low
in peritoneal carcinomatosis [63]. In the setting of bowel perforation (eg, perforated ulcer
or diverticulum) into ascitic fluid, glucose may be undetectable [74,75].

●

Lactate dehydrogenase concentration – Because lactate dehydrogenase (LDH) is a much
larger molecule than glucose, it enters ascitic fluid less readily [79]. The ascitic fluid/serum
(AF/S) ratio of LDH is approximately 0.4 in uncomplicated ascites due to cirrhosis. In SBP,
the ascitic fluid LDH level rises such that the mean ratio approaches 1.0 [71]. If the LDH
ratio is more than 1.0, LDH is being produced in or released into the peritoneal cavity,
usually because of infection, bowel perforation, or tumor.

●

Gram stain – Although a Gram stain of ascitic fluid is frequently ordered when SBP is
suspected, careful inspection of the centrifuged sediment of 50 mL of ascites is only 10
percent sensitive in visualizing bacteria in early detected SBP [68,80], and a Gram stain of
uncentrifuged fluid is positive in only 7 percent [68]. In one report, a Gram stain was

●
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positive in only 31 of 796 fluid samples; sensitivity and specificity for SBP were estimated
to be 10 and 98 percent, respectively [80]. Choice of antibiotics was changed in only one
patient, while 16 of 31 positive samples occurred in patients without SBP and were
thought to have represented contaminants.

Approximately 10,000 bacteria/mL are required for detection by Gram stain, while the
median concentration of bacteria in SBP is only one organism/mL [68]. Thus, a Gram stain
of ascitic fluid is analogous to a Gram stain of blood in bacteremia; it is only positive when
there is an enormous colony count. The Gram stain is most helpful in ruling in free
perforation of the bowel into ascites, in which case sheets of multiple bacterial forms can
be seen ( picture 1). A syringe or tube of fluid must be submitted to the laboratory in
addition to the culture bottles when requesting a Gram stain.

Amylase concentration – The mean ascitic fluid amylase concentration is about 100 int.
units/L in uncomplicated ascites due to cirrhosis, and the AF/S ratio of amylase is
approximately 0.4 [81]. The ascitic fluid amylase concentration rises above this level in the
setting of pancreatitis or bowel perforation into ascites [75,81]. In pancreatic ascites, the
ascitic fluid amylase concentration is approximately 2000 int. unit/L, and the AF/S ratio is
approximately 6.0 [81]. (See "Chylous, bloody, and pancreatic ascites".)

●

Tests for tuberculous peritonitis – A variety of tests have been used for the detection of
tuberculous peritonitis. When there is high suspicion of tuberculous peritonitis,
peritoneoscopy with mycobacterial culture and histology of a biopsied tubercle is the most
rapid route to the diagnosis. (See "Abdominal tuberculosis".)

●

Direct smear – The direct smear of ascitic fluid has only 0 to 2 percent sensitivity for
detecting mycobacteria [82]. We have not encountered a single true positive ascitic
fluid Mycobacterial smear.

•

Culture – When one liter of fluid is cultured, sensitivity for Mycobacteria reportedly
reaches 62 to 83 percent [82,83]. However, most laboratories can only process 50 mL of
ascitic fluid for Mycobacterial culture.

•

Peritoneoscopy – Peritoneoscopy with culture of a biopsy specimen has a sensitivity for
detecting tuberculous peritonitis that approaches 100 percent [84]. Fluid and tissue can
be sent for PCR for tuberculosis [85].

•

Cell count – Tuberculous peritonitis can mimic the culture-negative variant of SBP, but
mononuclear cells usually predominate in tuberculosis. (See "Spontaneous bacterial
peritonitis variants".)

•
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Adenosine deaminase – Adenosine deaminase is a purine-degrading enzyme that is
necessary for the maturation and differentiation of lymphoid cells. Adenosine
deaminase activity of ascitic fluid has been proposed as a useful non-culture method of
detecting tuberculous peritonitis; however, patients with tuberculous peritonitis who
also have cirrhosis usually have falsely low values [84]. This test is useful in countries
such as India, but it is of very limited utility in the United States because most patients
in the United States with tuberculous peritonitis also have cirrhosis [84].

•

Cytology – Almost 100 percent of patients with peritoneal carcinomatosis will have
positive ascitic fluid cytology due to the presence of viable malignant cells exfoliating into
the ascitic fluid [63]. However, only about two-thirds of patients with malignancy-related
ascites have peritoneal carcinomatosis. The remaining patients have massive liver
metastases, chylous ascites due to lymphoma, or hepatocellular carcinoma; these patients
usually have negative cytology [63]. As a result, the overall sensitivity of cytology smears
for the detection of malignant ascites is 58 to 75 percent [86,87]. Hepatomas rarely
metastasize to the peritoneum [88,89]. (See "Malignancy-related ascites".)

●

Some cytology laboratories prefer that specimens be submitted in alcohol fixative, while
others prefer fresh unfixed specimens. It is best to coordinate this with the local
laboratory to maximize the sensitivity of the cytology.

Carcinoembryonic antigen concentration – Measurement of carcinoembryonic antigen
(CEA) in ascitic fluid has been proposed as a helpful test in detecting malignancy-related
ascites [90]. However, the study that validated CEA was small and did not subgroup
patients based on the type of cancer. CEA may be of some utility in ascitic fluid analysis,
but its precise value remains unclear.

●

Triglyceride concentration – A triglyceride concentration should be obtained on ascitic
fluid that is milky. Chylous ascites has a triglyceride content greater than 200 mg/dL (2.26
mmol/L) and usually greater than 1000 mg/dL (11.3 mmol/L) [41,60].

●

Bilirubin concentration – The bilirubin concentration should be measured in patients
with brown ascites. As mentioned above, an ascitic fluid bilirubin value greater than the
serum suggests bowel or biliary perforation into ascites [65]. (See 'Appearance' above.)

●

Serum pro-brain natriuretic peptide concentration – Measurement of pro-brain
natriuretic peptide in serum can help distinguish ascitic fluid due to cirrhosis from ascitic
fluid due to heart failure. In one report, median values were significantly higher in heart
failure compared with cirrhosis, with very little overlap (6100 versus 166 pg/mL). Patients
with both heart failure and cirrhosis have values in the heart failure range [91].

●
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Additional testing based on ascitic fluid analysis — Based on the results of the diagnostic
evaluation of the ascitic fluid, additional testing may be indicated ( algorithm 1). The
diagnostic approaches to the disorders associated with ascites are discussed elsewhere:

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions
around the world are provided separately. (See "Society guideline links: Portal hypertension and
ascites".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics."
The Basics patient education pieces are written in plain language, at the 5  to 6  grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10  to 12  grade reading
level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a

Useless tests – Some tests of ascitic fluid appear to be useless. These include pH, lactate,
and "humoral tests of malignancy" such as fibronectin, cholesterol, and many others
[69,92].

●

(See "Cirrhosis in adults: Etiologies, clinical manifestations, and diagnosis".)●

(See "Determining the etiology and severity of heart failure or cardiomyopathy".)●

(See "Noncirrhotic portal hypertension".)●

(See "Spontaneous bacterial peritonitis in adults: Diagnosis".)●

(See "Malignancy-related ascites".)●

(See "Chylous, bloody, and pancreatic ascites".)●

(See "Abdominal tuberculosis".)●

(See "Unique aspects of gastrointestinal disease in patients on dialysis", section on
'Hemodialysis-associated ascites'.)

●

(See "Overview of heavy proteinuria and the nephrotic syndrome", section on 'Diagnosis'.)●
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th th
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variety of subjects by searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

Basics topic (see "Patient education: Fluid in the belly (ascites) (The Basics)")●

Etiology – There are numerous causes of ascites ( table 1 and table 2), but the most
common cause of ascites in the United States is cirrhosis. Other common causes of ascites
include malignancy-related ascites and ascites due to heart failure. Approximately 5
percent of patients will have two or even three causes for ascites formation. (See 'Etiology'
above.)

●

Clinical manifestations – Patients with ascites typically report progressive abdominal
distension that may be painless or associated with abdominal discomfort. The time course
over which the distension develops depends upon the etiology of the ascites. It may
develop over the course of days (eg, bloody ascites due to trauma) or months (eg,
malignant ascites). Patients may also complain of weight gain, shortness of breath, early
satiety, and dyspnea resulting from fluid accumulation and increased abdominal pressure.
(See 'Symptoms' above.)

●

Patients with ascites, regardless of the etiology, will typically have flank dullness on
examination. Other findings include shifting dullness (a change in location of dullness to
percussion when the patient is turned due to movement of the ascites) and/or evidence of
pleural effusions (eg, decreased breath sounds or dullness to percussion). Patients may
also have physical examination findings related to the underlying cause of the ascites,
such as stigmata of cirrhosis. (See 'Physical examination' above.)

Diagnosis – The diagnosis of ascites is established with a combination of physical
examination and abdominal imaging (usually ultrasonography). Once the diagnosis of
ascites is made, the next step is to look for the cause. This typically includes a paracentesis
to evaluate the ascitic fluid. (See 'Diagnosis' above.)

●

Analyzing ascitic fluid – Abdominal paracentesis is crucial for determining the cause of a
patient's ascites and is indicated for all patients with new onset ascites ( table 4).
Analysis of the ascitic fluid can help determine if the fluid is infected and if it is due to
portal hypertension or other causes ( algorithm 1 and table 5). (See 'Determining the
cause of the ascites' above.)

●
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ascitic fluid tests' above):
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Cell count and differential•
Total protein concentration•
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GRAPHICS

Causes of ascites

Cirrhosis 81 percent

Cancer 10 percent

Heart failure 3 percent

Tuberculosis 2 percent

Dialysis 1 percent

Pancreatic disease 1 percent
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Other 2 percent

Data from: Runyon BA, Montano AA, Akriviadis EA, et al. Ann Intern Med 1992; 117:215.

Graphic 56069 Version 3.0
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Rare causes of ascites

Infectious

Amebiasis

Ascariasis

Brucellosis

Chlamydia peritonitis

Complications related to HIV infection

Pelvic inflammatory disease

Pseudomembranous colitis

Salmonellosis

Whipple's disease

Hematologic

Amyloidosis

Castleman's syndrome

Extramedullary hematopoiesis

Hemophagocytic syndrome

Histiocytosis X

Leukemia

Lymphoma

Mastocytosis

Multiple myeloma

Miscellaneous

Abdominal pregnancy

Crohn's disease

Endometriosis

Gaucher's disease

Lymphangioleiomyomatosis

Myxedema

Nephrotic syndrome (in children, adults with nephrotic syndrome and ascites usually have another
cause such as cirrhosis)

Operative lymphatic tear or ureteral injury
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Ovarian hyperstimulation syndrome

POEMS syndrome

Systemic lupus erythematosus

Ventriculoperitoneal shunt

Graphic 51299 Version 1.0
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Tests performed on ascitic fluid

Routine tests

Cell count and differential

Albumin concentration

Total protein concentration

Optional tests

Culture in blood culture bottles

Glucose concentration

Lactate dehydrogenase concentration

Gram stain

Amylase concentration

Unusual tests

Tuberculosis smear and culture

Adenosine deaminase activity

Cytology

Triglyceride concentration

Bilirubin concentration

Serum pro-brain natriuretic peptide

Carcinoembryonic antigen (CEA) concentration

Alkaline phosphatase concentration

Graphic 62032 Version 5.0
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Differential diagnosis of ascites

WBC: white blood cell; RBC: red blood cell; PMN: polymorphonuclear leukocyte; TP: total protein; LDH: lactat

Modified with permission from: Sleisenger & Fordtran's Gastrointestinal and Liver Disease: Pathophysiology/Diagnosis/Management, 
2002 WB Saunders Company.
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Ascites

CT scan shows a large volume of ascitic fluid surrounding a small
shrunken cirrhotic liver. The fluid is of low attenuation and is free
floating without septations or solid material.

CT: computed tomography.

Courtesy of Jonathan Kruskal, MD.

Graphic 77598 Version 3.0



10/15/23, 7:53 PM Evaluation of adults with ascites - UpToDate

https://www-uptodate-com.ezproxy.sastudents.uwi.tt/contents/evaluation-of-adults-with-ascites/print?search=Evaluation of adults with ascites&sour… 32/35

Indications for abdominal paracentesis in a patient with ascites

New onset ascites

At the time of each admission to the hospital

Clinical deterioration, either inpatient or outpatient

Fever

Abdominal pain

Abdominal tenderness

Mental status change

Ileus

Hypotension

Laboratory abnormalities that may indicate infection

Peripheral leukocytosis

Acidosis

Worsening of renal function

Gastrointestinal bleeding (a high risk time for infection)

Reference: Runyon BA, AASLD. Introduction to the revised American Association for the Study of Liver Diseases Practice
Guideline management of adult patients with ascites due to cirrhosis 2012. Hepatology 2013; 57:1651.
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Classification of ascites by the serum-to-ascites albumin gradient

High albumin gradient (SAAG ≥1.1 g/dL)

Cirrhosis

Alcoholic hepatitis

Heart failure

Massive hepatic metastases

Heart failure/constrictive pericarditis

Budd-Chiari syndrome

Portal vein thrombosis

Idiopathic portal fibrosis

Low albumin gradient (SAAG <1.1 g/dL)

Peritoneal carcinomatosis

Peritoneal tuberculosis

Pancreatitis

Serositis

Nephrotic syndrome

Graphic 81696 Version 5.0
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Mixed flora in peritoneal fluid from a ruptured
viscus

Gram stain of peritoneal fluid (x1000) shows several different
organisms, including gram-positive cocci in chains, gram-positive
rods, plump enteric gram-negative bacilli, and thinner gram-
negative rods. Mixed fecal flora grew from this specimen.

Courtesy of Harriet Provine.

Graphic 77736 Version 3.0
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