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Diagnosis Approach of Non-Hepatic Ascites: Peritoneal Mesothelioma
Marcha Diagnóstica de Ascite não Hepática: Mesotelioma Peritoneal   
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Abstract:
Malignant mesothelioma is a heterogeneous disease and 

peritoneal mesothelioma (PM) is an uncommon aetiology of non-
hepatic ascites. Asbestos exposure is not directly associated 
with the disease progression and symptoms are non-specific, 
which delays the diagnosis. Radiology assessment and 
exploratory laparoscopy (with biopsy) are the main strategies 
to achieve and confirm PM diagnosis. Laparoscopy also 
plays an important role in staging. Due to its prevalence, 
few prospective trials or evidenced-based recommendations 
exist. Treatment options are often extrapolated from pleural 
mesothelioma. In this paper, the authors present an ascites 
diagnosis workup that leads to a PM. This case reflects the 
difficulty of the diagnosis.

Keywords: Ascites/diagnosis; Mesothelioma, Malignant/di-
agnosis;  Peritoneal Neoplasms/diagnosis.

Resumo:
O mesotelioma maligno constitui um grupo heterogéneo 

de neoplasias. O mesotelioma peritoneal (PM) em específico 
é uma etiologia pouco frequente de ascite não hepática. A ex-
posição a asbestos não está diretamente relacionada com a 
progressão da doença e os sintomas são pouco específicos, o 
que pode atrasar o diagnóstico. Os principais meios diagnósti-
cos para levantar a hipótese de PM e confirmá-la são a avalia-
ção imagiológica e a laparoscopia exploradora (com biópsia). 
A laparoscopia tem também um importante papel no estadia-
mento da doença. Dada a sua baixa prevalência, existem pou-
cos ensaios prospetivos e as recomendações têm baixo nível 
de evidência científica. As opções terapêuticas são frequente-
mente extrapoladas do mesotelioma pleural. Neste artigo, os 
autores apresentam a marcha diagnóstica de um caso de asci-
te, chegando ao diagnóstico de mesotelioma peritoneal.

Palavras-Chave: Ascite/diagnóstico; Mesotelioma Malig-
no/diagnóstico; Neoplasias Peritoneais/diagnóstico.
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Introduction
Malignant mesothelioma is a heterogeneous disease 

whose etiology, epidemiology, pathology, and management 
differ depending on the site of origin (pleura, peritoneum, 
pericardium, or tunica vaginalis testes).1 The peritoneum is 
the second serous membrane most affected, but it is still an 
uncommon entity.2 The epidemiological data vary across re-
gions, with the United Kingdom, Australia, and New Zealand 
having the highest rates, while Japan and central European 
countries have the lowest rates.3 The estimated incidence 
of peritoneal mesothelioma (PM) in the United States is 800 
cases per year.4 Compared to pleural mesothelioma, PM has 
an earlier median age of diagnosis (63 vs 71 years) and its 
correlation with asbestos exposure is weaker.5  Only 20%-
40% of all PM had previous asbestos exposure.5 Duration 
and timing of exposure are not directly associated with di-
sease progression.3 Although not well established, there 
are other risk factors: germline mutations (BRCA, CDKN2A, 
or NF2); genetic syndromes (BAP-1 tumour predisposition 
syndrome, Lynch syndrome, and Li-Fraumeni-like syndro-
me); autoimmune inflammatory processes; therapeutic irra-
diation; peritoneal irritation from previous surgeries; chronic 
peritonitis; Hodgkin’s disease; endometriosis; exposure to 
erionite, thorotrast or talcum; and presence of long-standing 
intra-abdominal catheters.4 

PM symptoms are non-specific and may be asympto-
matic, which delays the diagnosis. Symptoms include abdo-
minal distension and pain, asthenia, weight loss, anorexia, 
nausea/ vomiting, early satiety, night sweats, constipation, 
and fever.6 At physical examination, patients may present 
with ascites, abdominal distention, or an abdominal mass. 
Due to its low frequency, PM is not the leading diagnosis 
hypothesis, and a diagnostic laparoscopy is often required. 
The diagnosis confirmation is histological, by assessment of 
multiple core biopsies.4 

PM can be classified into three histologic subtypes (epi-
thelial, sarcomatoid, and mixed), with the latter two having 
an unfavourable prognosis. Other factors listed as having 
a worse prognosis include nodal involvement, extraperito-
neal metastasis, tumour mass of more than 5 cm in the epi-
gastric region, and loss of normal architecture of the small 
bowel.4,5 CA-125 and CA15-3 tumour markers may be  
raised, however, there is no marker completely specific or 
sensitive.3,4,6 Ascites cytology is not useful for diagnosis due 

https://orcid.org/0000-0002-8776-6839
https://orcid.org/0000-0002-4930-2400
https://orcid.org/0000-0002-3662-0450
https://orcid.org/0000-0002-3243-9187
https://orcid.org/0000-0003-2930-297X


CASE REPORTS
CASOS CLÍNICOS

203
PUBLICAÇÃO TRIMESTRAL
VOL.32 | N.º3 | JUL/SET 2025

to low sensitivity and cannot differentiate between benign 
and malignant mesothelioma.1 Laparoscopy is often recom-
mended because it can assess resectability, the peritoneal 
cancer index (PCI) scoring system, and biopsy lesions at 
once.3 The classical TNM staging system is not appropriate 
for PM because nodal involvement and extraperitoneal me-
tastasis are not frequent. Thus, the PCI scoring system is 
the staging system recommended to assess the extent of 
peritoneal disease burden.7 PCI score uses the mean size 
of the largest nodule and multiplies it by the regions with di-
sease (minimum 1; maximum 39). The PCI scoring system is 
converted in T stages, PCI scores 1-10; 11-20; 21-30; >30 
correspond to T 1; 2; 3; 4, respectively. Patients with T4M0 
or M1 have a poor 5-year prognosis (29% survival).3,7 

In this paper, the authors present an ascites diagnosis 
workup that leads to a PM. This case reflects the difficulty 
of the diagnosis. 

Case Report
The authors present the case of a 45-year-old Roma-

nian male, living for 17 years in a rural area of Portugal. The 
patient was a farmworker but had no contact with animals. 
There was a previous smoking consumption (7.5 pack year), 
but no other past medical history, alcohol or drug consump-
tion, or asbestos exposure. The patient was admitted twice 
to the Internal Medicine ward for ascites investigation. The 
patient presented diffuse abdominal pain associated with 
abdominal distension, weight loss (10% in 3 months), and 
anorexia. Physical examination revealed cachexia, pale skin, 
abdominal distension with moderate ascites, and discomfort 
at palpation of the right flank and hypochondriac regions. 
Lymphadenopathies and skin alterations were not present. 
The broad investigation is described further, and laboratory 
results are listed below (Table 1).

The patient had a normal hemogram, sedimentation rate 
of 38 mm, and CA 15-3 mildly elevated (76 U/mL). There was 
no hepatic injury and renal function tests were normal. Au-
toimmune (anti-liver/kidney microsomal, anti-mitochondrial, 
anti-nuclear, anti-smooth muscle, anti-dsDNA, anti-SSA/Ro 
antibodies) and zoonosis studies (Brucella spp, Leptospira 
spp, Bartonella spp, Borrelia spp, Coxiella spp, and Rickett-
sia spp) were negative. Human immunodeficiency virus, he-
patitis virus, herpes simplex virus, parvovírus, and syphilis 
serologies were also negative. The patient had a positive 
IGRA test. First ascites analysis showed an inflammatory 
type of fluid, leucocyte count 1741/ µL with mononuclear 
cells predominance (97%). Bacterial and mycobacterium as-
cites cultures were negative. Adenosine deaminase (ADA) 
and mycobacterium PCR search were negative too. His-
tologic analysis revealed reactive mesothelial cells, without 
signs of malignant cells. Abdominal echography showed no 
liver structural alterations, and the abdominal, pelvic, and 
thoracic computed tomography (CT without contrast) only 

revealed ascites. Upper and lower digestive endoscopies 
were normal. Evacuation paracentesis was performed for 
patient relief without reaching a diagnostic conclusion and 
the patient was referred to consultation.

Two months after discharge, a second abdominal CT with 
contrast revealed nodular density of greater epiploon, adja-
cent to the right colon and sigmoid serosis, described as 
potential peritoneal carcinomatosis. The patient was re-ad-
mitted for an exploratory laparoscopy. In the meantime, the 
patient maintained symptoms and had reformed moderate 

Table 1: Laboratory results from blood and ascites analysis 
from both admissions  

 Laboratory parameters 
1st 

admission
2nd 

admission

Hb (13.3-16.7 g/dL)
MCV (82-98 fL)
MCH (27-32 pg)
Transferrin saturation (%)
Iron (49-181 µg/dL)
Ferritin (20-250 ng/mL)
Platelets (170 000 - 430 000/µL)
Leucocytes (3 700- 9 500/µL)

14.8
85

28.1
14

353 000
8 200

12.5
83

27.7
11
24
151

378 000
9 400 

Sedimentation rate (<15 mm)
CRP (<1 mg/dL)

38
3.1

35
3.4 

Albumin (3.5-5 g/dL)
Total bilirubin (0.2-1.3 g/dL)
ALT (<50 U/L)
ALP (38-137 U/L)
INR (0.8-1.2)
aPTT (24-35s)

3.6
0.47
26
76

1.17
35

3.2
0.34
11
76
1.2
33.5 

CA 15-3 (<35 U/mL)
CA 125 (<35 U/mL)
CA 19.9 (<37 U/mL)
CEA (< 3 ng/mL)
AFP (<7.2 UI/mL)

76
20
<1
1.5
1.8

132
17
2

1.1
1.4

Ascites:
pH
Leucocytes (<300/µL)
(% of mononuclear)
Albumin (<4.1 g/dL)
SAAG
ADA (<40 IU/L)
LDH (+/-10% of seric value IU/L)

7.43
1741
(97)
2.5
1.1
12.6
155 

7.5
918
(98)
2.5
0.7
18.1
157 

Histology

Reactive 
mesothelium 

cells. No 
malign cells 

found. 

Reactive 
mesothelium 

cells. No malign 
cells found. 

ADA adenosine deaminase; AFP: alpha fetoprotein; ALP: alkaline phosphatases; 
ALT: alanine transaminase; aPTT: partial thromboplastin time; CA: cancer anti-
gen; CEA: carcinoembryonic antigen; CRP: C-reactive protein; Hb: hemoglobin; 
INR: international normalized ratio; LDH: lactate dehydrogenase; MCH: mean 
corpuscular haemoglobin; MCV: mean corpuscular volume; SAAG: serum-as-
cites albumin gradient.
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ascites. This time, the patient presented chronic disease 
anaemia (Hb 12.5 g/dL), a normal leukogram, and CA 15-3 
value increased. The second ascites analysis demonstrated 
a similar type of fluid, serum-ascites albumin gradient was 
0.7, and ADA remained negative. Surgery revealed nume-
rous nodular implants in the parietal peritoneum, falciform 
ligament, and great epiploon (Fig. 1). The biopsy of the epi-
ploon nodules revealed a malignant epithelioid mesothelio-
ma. The immunohistochemistry was positive for calretinin, 
Wilms tumour protein 1 (WT-1), podoplanin, cytokeratin 7 
and KI-67: 10%. This condition corresponds to a T2N0M0 
stage (PCI score 18). The multidisciplinary oncology team 
decided to start the nivolumab plus ipilimumab protocol.

Discussion
This case reflects the difficulty of this diagnosis. As pre-

viously reviewed, symptoms were non-specific, the ascites 
cytology was uninformative, and clinicians tended to exclude 
other frequent causes for ascites. In this case, the first CT was 
unhelpful. CT is usually enough to confirm the suspicion, ne-
vertheless, it tends to under-value the disease burden.3 In PM 
cases, CT can reveal abdominal masses (soft tissue heteroge-
neous and irregular mass), peritoneal effusion, mesenteric or 
parietal mesenteric nodules, peritoneal visceral thickening, and 
extra-abdominal metastasis.3 Magnetic resonance imaging is 
more accurate in assessing tumour progression and staging.3  
It was the second CT that evidenced the two main diagnos-
tic hypotheses: mesothelioma or peritoneal tuberculosis. The 
epiploon nodules led to a timely exploratory laparoscopy, 
which otherwise would have been delayed. Laparoscopy not 
only confirmed the diagnosis through biopsy but also allowed 
for proper staging. Initially, the authors suspected peritoneal 

tuberculosis since the patient was from a high-prevalence 
country and had a positive IGRA test. However, due to pre-
vious vaccination, low ADA levels on two measurements, ne-
gative mycobacterium cultures, and PCR, this diagnosis was 
presumed unlikely. For that reason, tuberculostatic agents 
were not started. The hypothesis of primary or secondary ma-
lignant disease persisted, although the first imaging and en-
doscopy exams did not reveal alterations. For that reason, a 
second CT was performed in the ambulatory.

The patient presents an epithelioid PM subtype, which is 
the most common (80% of the cases) and the least aggressive 
type.4 It is associated with more favourable outcomes. This 
subtype is characterized by frequent mild cellular atypia.4  Due 
to its rarity, there are few prospective trials and no evidence-
-based recommendations. Thus, clinicians usually extrapola-
te data from pleural mesothelioma. Treatment options include 
single chemotherapy or a combination of therapies, such as 
the combination of cytoreductive surgery and hyperthermic 
intraperitoneal chemotherapy, systemic chemotherapy, perito-
neal chemotherapy, immunotherapy, and targeted molecular 
therapy.3 The last two are not well established yet. However, 
nivolumab plus ipilimumab was started, extrapolating the Eu-
ropean recommendations for pleural mesothelioma.8 Four 
months after initiating treatment, the patient maintains a per-
formance status of 1, asthenia, and moderate ascites. 

In conclusion, the authors highlight the diagnosis difficulty 
and alert other clinicians not to delay exploratory laparoscopy 
if there is a PM suspicion. 
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Figure 1: Abdominal laparoscopy revealing multiple nodular implants in the parietal peritoneum.
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