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Abstract: Ascites is a common syndrome characterized by an excess of fluid in the peritoneum.
While cirrhosis is the most common cause, a wide range of other conditions—such as cancer, right
heart failure, and tuberculosis—can also lead to ascites, and multiple etiologies may be present
simultaneously. Effective diagnosis and management are essential, primarily relying on clinical
examination and paracentesis, guided by specific tests.
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1. Introduction

Ascites is defined as the accumulation of excess fluid, neither blood nor bile, in the
peritoneal cavity. The term comes from “askos,” meaning “bag” in ancient Greek. Normally,
around 2 mL of fluid is present in the peritoneal cavity. However, physiological alterations
can lead to changes, such as increased hydrostatic pressure or decreased oncotic pressure
within the vessels, particularly in the portal circulation, often associated with low serum
albumin levels. In case of cirrhosis, both mechanisms are implicated—portal hypertension
and decreased serum albumin—according to Starling’s law [1].

The fluid originates from sinusoidal capillaries in the liver and is typically protein-rich
due to the fragility of these capillaries. Albumin is also present, with a passage from 3.8% to
4.7% in ascites quantification [2]. The fluid is usually absorbed by the peritoneal lymphatic
system, specifically in the sub-diaphragmatic channels. Under normal circumstances, no
more than 600 mL can be absorbed [3].

In portal hypertension, there is an excessive leakage from capillaries, but albumin
filtration is lower than that of other proteins. This is particularly important in cirrhosis
due to increased production in the fibrotic structures of the Disse space [4]. The lymphatic
vascular system can also be impaired, promoting ascites formation [5].

Other mechanisms, not associated with portal hypertension, such as peritoneal in-
vasion by cancer, or local invasion, more rarely, increased vascular permeability. Duct
ruptures, though rare, involve the pancreas, bladder, or urinary tract.

If cirrhosis is the most common cause of ascites in Western countries, clinicians must
be able to diagnose and differentiate the other causes of ascites. We wanted here to cover
the different causes of ascites and help the clinician in their approach.

2. How to Evaluate Ascites

Before any paramedical exploration, a conscientious interrogatory, including past
medical history, and a rigorous clinical examination are important. Blood tests are often
performed in first intention.
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2.1. Ascites’ Analysis

Ascitic fluid analysis remains the gold standard for etiological assessment. Specific
analyses are necessary and can be tailored based on the clinical presentation. Contraindica-
tions to paracentesis are rare but may include intestinal distension and severe coagulopathy.

The appearance of ascitic fluid can provide clues; it is generally clear, but a turbid
presentation may suggest infection, a milky appearance is indicative of chylous ascites, and
a bloody appearance is more common in cancer or infection.

The serum-ascites albumin gradient (SAAG) is crucial in management [6]. The cutoff
is 11 g/L. In cases of portal hypertension, the value exceeds this threshold with over 95%
accuracy [7]. While protein concentration in ascitic fluid is less useful for determining
etiology today, it can still complement the SAAG for better diagnostic discrimination. The
exudative/transudative concept has been replaced by the poor/rich protein concept, which
better aligns with pathophysiology. Rivalta’s test, which assesses protein concentration, is
not commonly used in clinical practice [8].

Cholesterol concentration in ascitic fluid, and potentially the serum-ascites cholesterol
gradient, may be more useful. A concentration equal to or greater than 4.5 mg/dL can
help distinguish cancer from portal hypertension, including cirrhosis [9]. It may be more
effective than protein concentration in differentiating ascites due to portal hypertension
from other causes, particularly cancer. Routine cholesterol measurement cannot currently
be recommended; even if it may be a helpful tool in malignant ascites, we need more
studies to determine its place.

Other markers in ascitic fluid or serum are often less informative and are not usually
screened in clinical practice. LDH may be elevated in cancer, with an elevated blood-to-
ascites ratio, typically from 0.4 to 0.5, also occurring in infections. The glucose concentration
may be reduced in infections due to bacterial or leukocyte consumption [10]. Creatinine
testing is rare and mainly relevant for detecting urinary leakage.

Mycology and parasitology tests may be warranted in immunocompromised patients.
Screening for tumor markers like AFP or CEA is uncommon and only considered when can-
cer is strongly suspected but undiagnosed. Elevated triglycerides indicate chylous ascites,
with a cutoff at 2 g/L and a milky appearance. Bilirubin concentration is only relevant in
cases of gallbladder or bowel perforation. Other analyses are generally unnecessary [11]
and are summarized Table 1.

Table 1. Ascites markers. Which markers screen in paracentesis? Adapted from [12].

Important.
Useful

If Necessary, According
to Orientation Limited Interest No Indication, No Interest

Proteins.
Albumin.
Cells count. Gram coloration.
Cytology in first time (repeat in
cancer substation).

Amylase in pancreas origin.
Cholesterol in cancer suspicion.
Triglycerides if chylous.
Adenosine desaminase in
tuberculosis suspicion.
Mycobacteria culture.
Ziehl-Neessen.
Parasitology.
Creatinine in urine tract lack.
Bilirubin if bile leak doubt.

Lipase.
Lactodehydrogenase in cancer
suspicion.
ACE.
Interferon Gamma Releasing
Assay.
PCR—RNA 16S.

Sodium.
Glucose.
Calcium.
Other tumoral markers.
Viral hepatitis.
Thyroid hormones.
Urea.
Liver enzymes.
Heart markers (pro-BNP).
Lactates.
Phosphatase alkaline.
Ferritin.
Autoantibodies.
Hyaluronate acid.

Cytology is generally a poor tool for cancer detection. Repeating the examination three
times increases the accuracy to over 50%. Advanced techniques like immunophenotyping
and immunochemistry can improve the diagnostic yield when cancer is suspected [13].
Recent technologies, such as next-generation sequencing targeting circulating tumor DNA,
show promise [14,15].
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Infection should always be screened for in ascitic fluid, regardless of the underlying
cause. In cirrhosis, the definition of infection is primarily based on the white blood cell
count in the ascitic fluid. Cultures are always necessary in bacteriology. RNA 16s testing is
a possible option, but data are limited [16–18]. Mycobacterial screening, particularly for
tuberculosis, is possible, though cultures are often not helpful. Techniques such as PCR [19]
and ascitic fluid QuantiFERON can assist in diagnosis. Adenosine deaminase concentration
in ascitic fluid, both specific and sensitive, can aid in diagnosing tuberculosis.

Positive cultures with enteric bacteria can guide management and help diagnose
infection in all causes of ascites. In other cases, clinical presentation may guide treatment.

2.2. Other Examinations

Additional evaluations depend on the general clinical examination and the differential
diagnoses being considered. Cirrhosis should be routinely screened for. Ultrasound can be
useful in diagnosing ascites, especially when the quantity of fluid is small or there is doubt,
or sometimes before paracentesis. Doppler ultrasound can help assess venous flow. Key
measures include mesenteric vein dilation over 11 mm, venous blood velocity, and spleen
size, particularly in liver diseases. Elastography is technically challenging in the presence
of ascites and is not commonly used in this context. CT scans are often available and allow
for detailed exploration of abdominal vessels, the peritoneum, and solid organs. MRI is less
helpful. Tomoscintigraphy can be useful, particularly when cancer is suspected, although
sensitivity varies depending on the type of cancer. In some cases, surgical exploration may
be necessary, with minimally invasive techniques preferred. Histological examination will
complement surgery and may be particularly helpful in diagnosing cancer and tuberculosis.

Diagnostic approach is summarized in Supplementary Materials.

3. Epidemiology

In Western countries, liver cirrhosis is the leading cause of ascites, accounting for
around 85% of cases [6]. Cancer is the second most common cause at about 7%, while heart
failure and kidney diseases account for around 3% of cases. It is estimated that more than
5% of ascites cases are linked to two or more causes [7]. In developing countries, cancer
and tuberculosis are the leading causes of non-cirrhotic ascites [6,20].

4. Causes (Table 2)
4.1. Portal Hypertension (Table 3)
4.1.1. Prehepatic

• Portal vein thrombosis.

Ascites is uncommon in portal vein thrombosis and is not typically a major symptom,
unlike pain or intestinal distress in mesenteric venous ischemia [21]. When present, ascites
is usually minimal. SAAG is generally high [22]. Ultrasound and Doppler are typically
sufficient for diagnosis. Management is well established, with anticoagulation commonly
used, and TIPS may be necessary for ascites control [23].

4.1.2. Hepatic
Presinusoidal

• Porto-sinusoidal vascular illness.

Porto-sinusoidal vascular disease is a specific entity, recently described, which in-
cludes histologic lesions such as peliosis, nodular regenerative hyperplasia, and sinusoidal
dilation [24]. It is associated with portal hypertension and often presents with a clinical
picture similar to cirrhosis [25]. However, it remains relatively rare. Liver stiffness is
generally low, which helps differentiate it from cirrhosis, though this method is not applied
in the presence of ascites [26]. CT scan characteristics, such as an enlarged segment IV and
a smooth liver surface, along with histology, can often be useful for differentiation [27].
Screening is necessary to identify the underlying cause, which may be hematologic or
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immune in nature. Schistosomiasis should also be investigated, particularly in African
countries [28]. Treatment is based on managing the underlying cause. The management of
ascites is generally the same as in cirrhosis.

Sinusoidal

• Cirrhosis.

Cirrhosis is the primary cause of ascites and typically results in high-SAAG ascites with
low protein and cholesterol concentrations [20]. SAAG sensitivity is around 85–90% [29].
Co-occurring conditions like cancer or tuberculosis can also contribute to ascites. In about
20% of cirrhotic patients, ascites may be protein-rich, with levels exceeding 25 g/L [30,31].
The primary causes are listed in the table below and can be intrahepatic, prehepatic,
or posthepatic. The underlying cause must always be identified before initiating treat-
ment. In refractory cases, TIPS (transjugular intrahepatic portosystemic shunt) can be
considered [32,33]. Cirrhosis may coexist with other causes of ascites.

Post-Sinusoidal

• Sinusoidal obstruction syndrome.

Sinusoidal obstruction syndrome is often associated with bone marrow transplantation
in hematologic conditions. Specific criteria have been established, with the Baltimore and
EBMT (European Society for Blood and Marrow Transplantation) criteria being the most
used. The most commonly used treatment is defibrotide, which targets endothelial cell
obstruction [34].

• Budd-Chiari syndrome.

Budd-Chiari syndrome is a rare condition involving thrombosis or compression of the
hepatic veins or inferior vena cava and is less common than portal thrombosis. Ascites is
present in 83% of patients [35], with a presentation similar to heart-related ascites: high
SAAG and high protein concentration, typically above 30 g/L. Diagnosis is based on liver
imaging with contrast or ultrasound. Recanalization via anticoagulation and invasive
techniques is the cornerstone of treatment. Ascites usually decreases with treatment, but its
presence can indicate a poorer prognosis due to a lower response to therapy [36].

4.1.3. Posthepatic

• Heart failure.

Heart failure is a common cause of ascites. Protein concentration is elevated, while
the SAAG is typically between 12 and 15 g/dL. The diagnostic accuracy for heart failure-
related ascites is 78.3%, with 53.3% sensitivity (95% CI, 28.1–78.6%) and 86.7% specificity
(95% CI, 76.7–96.6%) [37,38]. Diagnosis is primarily clinical, but echocardiography can be
helpful. Pro-BNP is a discriminant marker: a cutoff of 364 ng/mL aids in diagnosis, with
98% sensitivity, 99% specificity, and 99% diagnostic accuracy. A value below 182 ng/mL
excludes the diagnosis [38]. Caution is needed in cases of cirrhosis, as pro-BNP can be
elevated, complicating the distinction between the two conditions [39].

Constrictive pericarditis, generally idiopathic or post-surgical, or following acute
pericarditis, can lead to elevated venous pressures, hepatic sinusoid congestion, and protein-
rich ascites, though it is a rare complication, occurring in less than 10% of cases [40]. Pro-
BNP is usually not elevated. Diagnosis is based on echocardiography when in doubt, and
possibly other imaging modalities. Treatment primarily involves surgery.
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Table 2. Causes of ascites, according to SAAG and proteins concentration.

Proteins SAAG > 11 g/L SAAG < 11 g/L

High
Cirrhosis.
Heart failure. Pericarditis.
Budd-Chiari syndrome.

Cancer.
Tuberculosis.
Pancreas.
Urine leakage.

Low Cirrhosis.
Portal hypertension.

Malnutrition.
Nephrotic syndrome.

Table 3. Portal hypertension. Causes [41,42].

Location Causes

Prehepatic

Portal thrombosis.

- Thrombophilia.
- Local factors.

Portal invasion.

- Cancer
- Chronic lymphoid leukemia.
- Lymphoma.
- Epithelioid hemangioendothelioma.

Pre-sinusoidal

Congenital.

- Polycysts.
- Rendu-Osler illness.
- Arterial fistula.

Biliary diseases.

- Toxics. Vinyl chlorure.
- Sclerosing cholangitis.
- Auto-immune cholangitis.

Granulomatosis.

- Schistosoma.
- Sarcoidosis.

Others.
Porto-sinusoidal illness: peliosis, hepatoportal sclerosis, idiopoathic portal hypertension.

Sinusoidal

Cirrhosis.
Sinusoidal fibrosis.

- Alcoholic hepatitis.
- Medications: vinyl chloride.
- Metabolic.
- Infectious: CMV, HIV, fever Q, syphilis.

Sinusoidal collapsus.

- Acute inflammation.
- Thrombophilia.

Sinusoidal infiltration.

- Mastocytosis infiltration.
- Amylosis.
- Gaucher illness.
- Liver dysmyelopoiesis.

Sinusoidal compression.

- Leishmaniosis.
- Amylosis.

Porto-sinusoidal illness.
Peliosis.
Congenital disorder.
Radiotherapy. Irradiation.
Congenital.
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Table 3. Cont.

Location Causes

Post-sinusoidal

Veino-occlusive disease.

- Liver irradiation.
- Toxics. Bone transplantation. Alcaloid pyrrolidinic.
- Medications.

Hepatic veins sclerosis.

- Irradiation.
- Vitamin A.

Malignant invasion.

- Malignant thrombosis.
- Angiosrcoma.
- Epithelioid hemangioendothelioma.

Granulomatosis.

- Common immune deficit.
- Mycobacteria.
- Sarcoidosis.

Budd-Chiari syndrome.

Post-hepatic
Cave thrombosis.
Right heart failure.
Constricitve pericarditis.

4.2. Without Portal Hypertension
4.2.1. Cancer, Malignant Ascites

In cases of ascites, the possibility of an underlying cancer should always be considered,
even in patients with cirrhosis [43]. Cancer is the second most common cause of ascites,
accounting for about 7% of cases, following liver cirrhosis but significantly more frequent
than other causes.

Regarding mechanisms [12], ascites in cancer is generally due to peritoneal invasion
by the tumor or increased vascular permeability. Lymphatic obstruction can also lead to
chylous effusion. Additionally, some paraneoplastic syndromes can be associated with
peritoneal effusion. Liver involvement by metastases can result in portal hypertension.
Strictly speaking, malignant ascites differs from peritoneal carcinomatosis [44].

The primary cancers involved include ovarian, breast, colon, stomach, and pancreatic
cancers. As gynecologic cancers are predominant, women are more commonly affected [45].
Hepatocellular carcinoma is rarely associated with carcinoma-related ascites formation.
Generally, the primary mechanism is the appearance or worsening of portal hypertension.
Cancer can also coexist with other causes, such as liver cirrhosis.

Hematologic causes are rare in this context, though lymphoma is possible but un-
common. TAFRO syndrome (thrombocytopenia, ascites, fever, reticulin fibrosis, and
organomegaly), a condition related to idiopathic multicentric Castleman disease (iMCD),
is exceptionally rare, although anasarca can occur in other forms [46]. Other hematologic
disorders, such as extramedullary hematopoiesis, histiocytosis X, leukemia, macrocytosis,
and amyloidosis, are rarely associated with ascites. Treatment in these cases is specific and
guided by cytologic results.

Primary cancers associated with ascites are rare. Mesothelioma is mainly described
but accounts for only 1% of malignant ascites. The incidence is about 1 per 500,000 to
1,000,000 per year. The serous layer is invaded, though ascites is not always present (sensi-
tivity: 70%). Diagnosis is confirmed through cytology obtained during surgical exploration,
with specific tumor markers such as cytokeratin 5/6, calretinin, WT-1, podoplanin, and
thrombomodulin available [47,48]. Hyaluronate acid screening is possible, but its utility is
limited with recent techniques [49].

Pseudomyxoma peritonei, sometimes called “jelly belly” ascites, is also rare, with an
incidence of around 1 per million per year, generally affecting women over 40. In rare cases,
ascitic tumor markers such as CEA may be elevated [50], though they are not particularly
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useful, especially since ascites is often thick and difficult to aspirate. Diagnosis is based on
histology obtained via surgery [51].

The SAAG in malignant ascites is low, while protein concentration is generally
high, usually above 30 g/L. Around 10% of patients have protein concentrations un-
der 25 g/L [52]. Cholesterol concentration is elevated, above 4.5 mmol/L (specificity: 100%,
sensitivity: 50%), with various mechanisms possibly involved, such as cholesterol release,
lymphatic obstruction, or peritoneal leak [53]. The association of ascitic ACE and cholesterol
may be more useful [54]. LDH concentration might be of interest, but it is less useful than
other markers; it is specific and fairly sensitive [55]. Diagnosis can be challenging in some
cases due to the low yield of ascitic fluid in paracentesis. Furthermore, malignant-related
ascites is not associated with carcinomatosis in one-third of cases, which partly explains
the poor accuracy of ascites cytology [56].

Imaging, such as CT scans or 18FDG PET scans, may aid in diagnosis and etiology. La-
parotomy may be necessary when the diagnosis remains unclear after these investigations.

Treatment depends on the cause. In some cases, where no specific origin is identified,
chemotherapy with agents like Catumaxomab, a trifunctional antibody approved in Europe
that targets epithelial cell adhesion molecule (EpCAM), may be considered. Its efficacy
has been described mainly in patients with ascites linked to ovarian or gastric cancer, with
treatment involving peritoneal infusion coupled with paracentesis [57–59]. This intraperi-
toneal immunotherapy approach, including various other techniques, such as vaccines,
CAR-T cells, dendritic cells, and recombinant human endostatin, is promising [60–62].
Simple paracentesis can be performed regularly [62]. Due to the origin of malignant ascites,
which is more often associated with effusion than serum leakage, as seen in cirrhosis,
the benefit of albumin supplementation after paracentesis is sometimes debated but is
likely low or absent in this context [63]. Older techniques, such as peritoneal shunting,
are rare but still available [64]. In cases of recurrent malignant ascites, peritoneal ports or
indwelling tunneled catheters can help patients [65,66]. They are contraindicated in cases
of coagulopathy or infection, though the infection risk is low [67]. Diuretics are often used,
even if the primary mechanism involved is portal hypertension [68].

Infection is rare in cancer-related ascites due to lower permeability to bacteria. The
high protein concentration may limit the infection process. Additionally, the definition
of infection in this context differs slightly from that in cirrhosis. Bacterial identification is
crucial, rather than focusing on leukocyte concentration [69]. Procalcitonin levels in ascitic
fluid could be of interest [70]. Albumin supplementation does not appear suitable here due
to the different mechanisms involved. It is important to note that distinguishing between
peritoneal ascites and infections like tuberculosis or cysticercosis can be challenging.

4.2.2. Infectious Causes

• Tuberculosis

Peritoneal tuberculosis affects 1 to 2% of patients with tuberculosis. It remains rela-
tively rare in countries without widespread tuberculosis, but it is more common in Western
and Eastern African countries. The clinical presentation can vary, including symptoms,
such as abdominal pain, diarrhea or constipation, weight loss, and fever [71]. Pulmonary
tuberculosis is associated with 38% of these patients [72]. The tuberculin skin test (TST) is
positive in 50 to 80% of cases, but it is not particularly useful in clinical practice [73].

Imaging, particularly CT scans, can assist in the diagnostic process by revealing
features such as smooth peritoneal thickening, lymph node necrosis, or calcifications,
though the sensitivity is low [74].

A key diagnostic feature is a lymphocyte concentration above 1000/mm3 in the ascitic
fluid. Specific tests, such as mycobacterial cultures, are not routinely recommended in the
initial analysis of ascitic fluid unless clinical suspicion is high. The ascitic fluid LDH/serum
ratio is typically above 0.6, and the ascitic fluid protein/serum protein ratio is above 0.5.

Adenosine deaminase (ADA) levels in ascitic fluid can be informative, with good speci-
ficity and sensitivity—93% and 95%, respectively—when levels exceed 40 IU/mL [75–77].
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In cases of coexisting cirrhosis, ADA levels may be lower [78]. These results, however, are
based on older studies and may vary depending on the laboratory techniques used. False
positives can occur in cases of lymphoma, hemorrhage, pus, or peritoneal carcinomato-
sis, and false negatives may occur in early cirrhosis [79]. It is recommended to perform
cytological analysis of the ascitic fluid three times to exclude carcinoma cells [80].

Interferon Gamma Release Assays (IGRAs) have been studied in ascitic fluid with
limited success and are not generally recommended [81–84]. However, interferon-gamma
concentration is a strong marker, with 93% sensitivity and 99% specificity, but it is not
routinely advised, especially without comparison to ADA [85]. Peripheral blood T-Spot,
an IGRA-based test, shows 91% sensitivity and 78% specificity, with positive and negative
likelihood ratios of 4.05 and 0.13, respectively [86]. In ascitic fluid, T-Spot sensitivity and
specificity are 90% and 78%, with positive and negative likelihood ratios of 6.35 and 0.14,
respectively [86].

Ziehl-Neelsen staining has low sensitivity, under 3%. Culture sensitivity is around 35%,
but specificity is high when positive [71]. Newer markers, such as PCR-based diagnostics,
are emerging. Xpert MTB/RIF is probably the most advanced; two systematic reviews
reported sensitivities between 30% and 60% and nearly 100% specificity for tuberculosis-
related ascites [87,88]. Multiplex PCR (using 16SrRNA, IS6110, and devR-based primers) is
still under validation but shows promise [19].

In rare cases, diagnostic surgery, typically via laparoscopy, is required due to the
low sensitivity of other tests. Laparoscopy reveals yellow-white peritoneal tubercles and
peritoneal thickening [89]. Histology showing granulomas with caseous necrosis can
further support the diagnosis.

Treatment typically involves a combination of pyrazinamide, ethambutol, isoniazid,
and rifampicin [90]. While the traditional treatment duration is 9 months, recent data sug-
gest a 6-month course may be sufficient [90–92]. Liver enzyme monitoring is recommended
during treatment. Corticosteroids are not generally included in the standard treatment
regimen [80].

• Filariosis

Filariasis is rare in Western countries and is typically found in sub-Saharan Africa
or Asia. Ascitic fluid in these cases is milky or chylous, and parasites can be identi-
fied in the fluid [93]. Treatment involves antibiotics such as albendazole, ivermectin,
or diethylcarbamazine.

• Local infections

Spontaneous infectious causes of ascites are very rare in the absence of liver cirrhosis,
though immunosuppression is a risk factor. Antibiotics are usually sufficient to control the
ascites in these cases.

Fitz-Hugh-Curtis syndrome can be associated with genital infections. Klebsiella
is frequently reported in this context [94]. Chlamydia trachomatis is also implicated and
should be screened for, especially in young women [95]. In these cases, SAAG is low, and
lymphocyte levels are elevated. The source of infection must be identified and treated.
Specific antibiotics may be required, and the prognosis is generally good. Surgery may be
necessary in some cases.

Colitis can be implied. Clostridium difficile, particularly in cases of pseudomembranous
colitis, is a concern, though diffuse and severe colon damage leading to ascites is rare [96].

4.2.3. Gynecologic Causes

• Ovarian conditions

Although ovarian cysts are common, they rarely cause ascites. Desmons-Meigs or
Meigs syndrome, which is rare, involves pleural and peritoneal effusions along with ele-
vated CA125 levels [97,98]. While the exact mechanisms are not fully understood, localized
inflammation and fluid leakage are hypothesized as contributing factors. Management
typically involves surgery.
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More rarely, a pseudo-Desmons-Meigs syndrome can occur, characterized by the
association between an ovarian malignant tumor and tissue effusions [99]. Primary or
secondary ovarian cancers are frequently linked to malignant ascites, and the prognosis is
generally poorer in cases where ascites is present [100].

Ovarian hyperstimulation syndrome, which can occur following fertility treatments,
generally causes mild ascites [101]. Management generally involves surgery, and hormone
therapy can be beneficial.

• Endometriosis

Endometriosis is a common benign disorder found in women of reproductive age,
characterized by the presence of endometrial tissue outside the uterus [102]. Although the
pathophysiology is not well understood, this condition is frequent. However, ascitic compli-
cations are rare and are typically hemorrhagic, often associated with pleural effusion [103].
Management generally involves surgery, and hormone therapy can be beneficial.

4.2.4. Serositis

• Lupus

Ascites is a rare manifestation in lupus. The underlying pathophysiological mecha-
nisms of ascites formation can vary:

Serositis is the most common manifestation, involving mild criteria related to various
tissue effusions. Serositis affects approximately 12.5% of lupus patients, while ascites (also
known as lupus peritonitis) is even rarer and often associated with pleural effusion [104].
Two clinical presentations are typically recognized: an acute form with ascites and ab-
dominal pain that responds to corticosteroids, and a chronic form that is more resistant to
corticosteroids, requiring additional immunosuppressive treatments such as azathioprine,
cyclophosphamide, or tocilizumab. In the chronic form, IL-6 levels are often elevated [105].

Tjalma Syndrome is a variant of pseudo-pseudo Meigs syndrome, involving ascites,
pleural effusion, and elevated CA125 levels [106,107]. It is usually linked to local inflamma-
tion caused by peritoneal vasculitis, resulting in a high protein concentration in the ascitic
fluid. Although rarely described in the literature, it may be more common than reported
due to the frequent elevation of CA125 in ascites [108].

Amyloidosis is rarely involved, typically only in cases of cardiac or renal involvement.
Nephrotic syndrome is another possible cause [109].
Portal vein thrombosis has been described as a cause, though peritoneal perforation

is rare.
Diagnosis and specific treatments depend on the underlying mechanisms.
Other serositis causes.
Other collagen vascular diseases are rare causes of ascites [110]. Sarcoidosis can be

detected in younger patients [111].

4.2.5. Others

• Pancreas-Related Ascites

Pancreatic ascites is most commonly associated with pancreatic duct rupture, occurring
in 17% to 38.5% of acute pancreatitis cases [112,113] and around 3% of chronic pancreatitis.
Its presence is a poor prognostic indicator [114]. The origins of pancreatic ascites vary, with
inflammation causing ductal obstruction or, in some cases, leakage from a pseudocyst [115].
Diagnosis is typically based on elevated amylase (or less commonly, lipase) levels in the
ascitic fluid, with values often exceeding 1000 IU/L [31]. Amylase measurement is preferred
due to its easier linearity at high concentrations, which may require dilution of the primary
sample. Neutrophil levels in the ascitic fluid can also be elevated.

Management focuses on conservative treatment. Although surgery was traditionally
favored [116], transpapillary duct stenting is now considered an excellent option [117].
The choice of treatment should be discussed between surgeons and endoscopists, with
endoscopy currently regarded as the gold standard.
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• Liver failure

Liver failure is a rare cause of ascites and an uncommon clinical presentation. In fact,
around 10% of patients may be affected. This percentage can increase to 60-80% in cases of
subacute liver failure [118]. Ascites in this condition is generally protein-poor. The mecha-
nism is generally linked to a serum albumin decrease and portal hypertension appearance.
Contrary to liver chronic disease, ascites quantity is lower. Diuretics are efficient.

• Urinary tract

In cases of a urinary tract rupture, there is a risk of developing ascites. Trauma is a
potential cause. Bladder rupture, although less common, can also lead to ascites, potentially
following surgery or occurring spontaneously in cases of diverticula, radiotherapy, infec-
tion, or, more rarely, neoplastic invasion [119]. This condition remains quite exceptional.
Diagnosis is based on elevated creatinine levels in the ascitic fluid, typically 40- to 50-times
higher than in blood [120]. Serum creatinine levels are also elevated due to reabsorption.
Emergency management is often required due to this presentation [121], and surgical repair
usually results in good outcomes.

• Malnutrition

Malnutrition as a cause of ascites is rare and is usually associated with chronic malnu-
trition. The ascites typically presents with low SAAG and low protein concentration due to
low serum protein levels. Often, multiple contributing factors exist and may be involved in
the ascites process, leading to nutritional deficiencies.

Decreased absorption can occur in cases of enteropathy, which is associated with a
wide range of conditions. These include celiac disease, HIV, digestive lymphoma, congenital
heart malformations, and Waldmann disease [122]. Extensive digestive investigations are
often necessary, and management focuses on nutritional support.

• Radiotherapy

Radiotherapy is a potential cause of ascites [123]. The mechanism involves exudative
effusion in the peritoneum and small bowel, with impaired albumin absorption. Chylous
ascites can occur due to lymphatic leakage. Treatment depends on the clinical presentation
and primarily involves nutritional support. Another possible mechanism is radiation-
induced liver disease, though it remains rare [124].

• Thyroid

Ascites as a complication of hyperthyroidism or hypothyroidism is rare, and when
it occurs, the ascites is usually mild with a high protein concentration [125]. SAAG levels
vary, likely due to various mechanisms, including liver or heart toxicity [126]. TSH is absent
in the ascitic fluid, so screening for TSH in ascites is not useful. Serum TSH should be
assessed if thyroid dysfunction is suspected.

• Kidney

Nephrotic syndrome is often identified as a primary cause of ascites, frequently
accompanied by other effusions, though it remains a rare presentation [127]. The diag-
nosis is based on significant proteinuria, with levels exceeding 3 g per day or 300 mg/g
of creatinine.

Another specific cause is nephrogenic ascites, a distinct entity observed in cases of
end-stage kidney disease. The diagnosis is characterized by ascitic fluid with a high
protein concentration, low SAAG, and the exclusion of other common causes, such as
portal hypertension, heart disease, cancer, or infection [128]. Mortality is high, and kidney
transplantation is recommended [129]. In cases of kidney failure with significant water
and sodium retention, minimal ascites may develop due to increased hydrostatic pressure,
though this is not a primary sign.

Other related causes may arise, particularly in patients undergoing peritoneal dialysis,
which carries specific infectious risks.
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• Rare causes

Rare pediatric causes of ascites include conditions like yellow nail syndrome [130].
Uncommon infectious diseases, such as amebiasis, Whipple’s disease, brucellosis, ascari-
asis, and salmonellosis, can also cause ascites. Advanced HIV can be associated with
ascites [131]. Other rare conditions include Gaucher’s disease, Osmond’s disease, lymphan-
gioleiomyomatosis, and ascites following ventriculoperitoneal shunting.

4.2.6. Specific Presentations

• Chylous Ascites

Chylous ascites is relatively rare [132], characterized by a milky appearance of the
ascitic fluid. Diagnosis is based on triglyceride levels, representing chylomicrons, with a
cutoff of 2 g/L (200 mg/dL) or 2.26 mmol/L [132]. However, this cutoff is not universally
agreed upon in the literature [133,134]. Increased lymph production may be associated
with a high protein concentration [135].

• Various causes and mechanisms must be investigated.

Lymphatic Obstruction: Neoplastic or infectious processes can obstruct lymphatic
vessels. Waldenström’s disease, with its high viscosity and lymph leakage, is one exam-
ple [136]. Solid tumors are the most common cause, and lymphoma may also lead to
lymphatic invasion, necessitating thorough screening. Congenital origins such as primary
lymphatic hypoplasia or hyperplasia, or Klippel-Trenaunay syndrome, may also be ob-
served [137,138]. Inflammation from conditions like radiotherapy or pancreatitis can also
lead to chylous ascites [139,140].

Fistula: Trauma, including surgical procedures, especially abdominal or urinary
surgery, is the most frequent cause of lymphatic duct rupture.

Increased Mesenteric Lymph Flow: Cirrhosis can lead to increased mesenteric lymph
flow, though chylous ascites remains a rare manifestation, occurring in 0.5% to 1% of ascites
cases [141].

Heart Failure: Conditions such as constrictive pericarditis can increase lymphatic
production while decreasing thoracic duct flow.

The prognosis is often poor. Treatment depends on managing the underlying cause
and optimizing nutrition. Surgical intervention may be necessary but is considered a last
resort [142]. Low-pressure drainage may be proposed in certain cases [143]. Somatostatin
or its derivatives may be used depending on the underlying cause [144].

Nutritional adaptation is often beneficial. Oral or enteral nutrition with a low content
of long-chain triglycerides, enriched in medium-chain triglycerides, is a primary therapeutic
option [145]. Unlike long-chain triglycerides, which are absorbed via the lymphatics and
increase lymph flow, medium-chain triglycerides enter the bloodstream directly [146].
Parenteral nutrition may be necessary in some cases [147].

• Eosinophilic ascites

Eosinophilic ascites is a rare condition associated with an elevated concentration of
eosinophils in the ascitic fluid. It is often linked to other systemic diseases. The most
common causes include parasitic infections (such as Strongyloides), peritoneal tuberculosis,
malignancies (genital, urinary tract, digestive, etc.), eosinophilic gastroenteritis due to
serosal infiltration, and hypereosinophilic syndrome [148,149]. Less common causes include
sarcoidosis, vasculitis, HIV, Crohn’s disease, pheochromocytoma, hypothyroidism, chronic
pancreatitis, and peritoneal disease. Due to serosal involvement, protein levels are elevated,
and SAAG is low. Standard diagnostic workup is usually supplemented with infectious
disease screening.

Treatment depends on the underlying cause. In cases of eosinophilic gastroenteritis
and hypereosinophilic syndrome, corticosteroids are often rapidly effective [150]. However,
parasitic infections must be ruled out before starting corticosteroids.
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5. Conclusions

Ascites can present in various forms depending on the underlying etiology. While
cirrhosis is the most common cause in Western countries, many other conditions can lead
to ascites. A thorough diagnostic approach is essential to determine the cause, which
in turn influences management. Sometimes, the diagnosis of the cause of ascites can
be challenging, and exploratory laparotomy is the final step. Various causes must be
considered, and treatment should be tailored accordingly.
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18FDG PET scans Fluorodeoxyglucose Positron Emission Tomography scans
ADA Adenosine deaminase
AFP Alpha-fetoprotein
CA125 Cancer Antigen 125
CAR-T cells Chimeric Antigen Receptor T cells
CEA Carcinoembryonic Antigen
CT scan Computed Tomography scan
DNA Deoxyribonucleic Acid
EBMT European Society for Blood and Marrow Transplantation
EpCAM Epithelial Cell Adhesion Molecule
HIV Human Immunodeficiency Virus
IGRA Interferon Gamma Release Assays
iMCD Idiopathic Multicentric Castleman Disease
LDH Lactate Dehydrogenase
MRI Magnetic Resonance Imaging
PCR RNA Polymerase Chain Reaction for Ribonucleic Acid
Pro-BNP Pro-Brain Natriuretic Peptide
SAAG Serum-Ascites Albumin Gradient
TAFRO syndrome Thrombocytopenia, Ascites, Fever, Reticulin Fibrosis, and Organomegaly syndrome
TIPS Transjugular Intrahepatic Portosystemic Shunt
T-spot T-Spot Test
TST Tuberculosis Skin Test
TSH Thyroid-Stimulating Hormone
WT-1 Wilms’ Tumor 1 protein
Xpert MTB/RIF Xpert Mycobacterium Tuberculosis/Rifampicin
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