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Abstract

BACKGROUND

Malignant peritoneal mesothelioma (MPM) is an extremely rare tumor with
nonspecific clinical manifestations, which is extremely difficult to diagnose.
Herein, we reported a case of MPM in the abdominal cavity with massive short-
term ascites as the first symptom.

CASE SUMMARY

A 65-year-old woman presented to the hospital with abdominal pain, distention,
and shortness of breath that persisted for 15 d. The serum CA-125 level was 1075
U/mL. The abdominal computed tomography showed massive ascites and no
obvious tumor lesions. The pathological examination of the ascitic fluid showed
numerous heterotypic cells with some papillary structures. The immunohisto-
chemistry and fluorescence in situ hybridization showed the deletion of CDX2 (-),
WT-1 (-), Ki-67 (about 10% +), CEA (-), Glut-1 (+++), desmin (-), PD-L1 (-), and
CDKN2A (P16). The final diagnosis was MPM. The patient refused tumor cytore-
ductive surgery and received two cycles of cisplatin plus pemetrexed bidirectional
chemotherapy. In the second cycle, she received an additional cycle of hyper-
thermic intraperitoneal chemotherapy and immune checkpoint inhibitor therapy
due to massive recalcitrant ascites. She died of disease progression 2 mo after
diagnosis.
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CONCLUSION
In case of massive unexplained ascites, the possibility of MPM should not be excluded to avoid
misdiagnosis and delay in treatment.

Key Words: Malignant peritoneal mesothelioma; Ascites; Immunohistochemistry; Chemotherapy;
Immunotherapy; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Malignant peritoneal mesothelioma (MPM) is an extremely rare tumor with nonspecific clinical
manifestations, which is extremely difficult to diagnose. Herein, we reported a case with massive ascites
as the first symptom. The patient was diagnosed with MPM based on a combination of histological,
immune, and imaging findings. The patient refused tumor cytoreductive surgery and then received bidirec-
tional chemotherapy, hyperthermic intraperitoneal chemotherapy, and immune checkpoint inhibitor
therapy. Unfortunately, she died of disease progression two months after diagnosis. This case report aims
to provide clinical evidence for the diagnosis, treatment, and prognosis of rare MPM.

Citation: Huang X, Hong Y, Xie SY, Liao HL, Huang HM, Liu JH, Long WJ. Malignant peritoneal mesothelioma
with massive ascites as the first symptom: A case report. World J Clin Cases 2022; 10(28): 10317-10325

URL: https://www.wjgnet.com/2307-8960/full/v10/i28/10317.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i28.10317

INTRODUCTION

Mesothelioma is a rare malignancy of serosal membranes. It commonly appears in the visceral pleura
but may also be seen in the peritoneum[1]. Patients with malignant peritoneal mesothelioma (MPM)
may have different symptoms, including abdominal distention, abdominal pain, early satiety, weight
loss, nausea, new hernias, unexplained fever, night sweats, and so forth[2,3]. In addition, acute
abdominal symptoms due to malignant intestinal obstruction or perforation have also been reported[4].
At present, there is no specific diagnosis for abdominal mesothelioma[5].

Herein, we reported a case of MPM in the abdominal cavity with massive short-term ascites as the
first symptom. The patient was diagnosed by the pathological examination of ascites and exfoliated cells
and genetic testing.

CASE PRESENTATION

Chief complaints
A 65-year-old female patient sought medical attention for abdominal distention and shortness of breath
that persisted for 15 d.

History of present illness
The aforementioned symptoms appeared half a month ago with no apparent cause, and the patient felt
as if her symptoms were worsening,.

History of past illness
She had a history of high blood pressure and type 2 diabetes but no history of asbestos exposure.

Personal and family history
The patient denied any family history of malignant tumors.

Physical examination

On admission to the hospital, she had a distended abdomen, with an abdominal circumference of 111
cm, slight tension in the abdominal muscles, mild tenderness, and mobile dullness. She reported a
weight gain of 5 kg in 1 mo.

Laboratory examinations
The findings of blood tests and routine examination of ascites are shown in Table 1. After collection,

WJCC | https://www.wjgnet.com 10318 October 6,2022 | Volume10 | Issue28 |


https://www.wjgnet.com/2307-8960/full/v10/i28/10317.htm
https://dx.doi.org/10.12998/wjcc.v10.i28.10317

Huang X et al. Ascites in malignant peritoneal mesothelioma

Table 1 Blood test and routine examination of ascites

e . Before the first After the first Before the first After the first
. First diagnosis . .
Specimen Item (November 8) chemotherapy chemotherapy immunotherapy immunotherapy
(November 27) (December 9) (December 13) (December 26)

Blood CEA 1.18 1.38

(ng/mL)

PLT 598 527 235 312 290

(E+9/L)

CA125 1075 395.2 314.7 354.6

(U/mL)

CA199 23.77 - 45.47 38.57

(U/mL)

HE4 2355 - - 207.6

(pmol/L)

ALB (g/L) 343 36.1 33.7 272 30.7

T-SPOT Negative
Ascites TP (g/L)  50.4 - 26.7

ADA 1 = 7

(U/n)

Color Yellow - Yellow

RBC 5000 - 1000

(E+6/L)

WBC 2149 - 209

(E+6/L)

CEA 0.73

(ng/mL)

CEA: Carcinoembryonic antigen; PLT: Platelet count; CA125: Carbohydrate antigen 125; CA199: Carbohydrate antigen 199; HE4: Human epididymis
protein 4; ALB: Albumin; TP: Total protein; ADA: Adenosine deaminase; RBC: Red blood cell; WBC: White blood cell.
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ascitic fluid was sent for pathological examination and immunohistochemistry. The final report of
liquid-based cell preparation and cell-block hematoxylin and eosin (HE)-stained section indicated
numerous atypical cells, some of which had papillary structures. The immunohistochemical (IHC)
markers were as follows: CK (+), CK20 (-), Villin (-), CDX2 (-), CR (+), WT-1 (-), SATB-2 (scattered +), Ki-
67 (about 10% +), TTF-1 (-), CEA (-), Pax-8 (-), P16 (individual +), M-mell (-), and Glut-1 (+++), and
desmin (-). fluorescence in situ hybridization (FISH) detected CDKN2A (P16) gene deletion and PD-L1 (-
) (Figure 1).

Imaging examinations

The contrast-enhanced computed tomography (CT) showed a large volume of ascites in the abdominal
cavity, but no abdominal wall thickening or intra-abdominal soft-tissue shadow was observed
(Figure 2). However, subsequent pelvic enhancement magnetic resonance imaging (MRI) revealed mild
peritoneal thickening (Figure 3).

MULTIDISCIPLINARY EXPERT CONSULTATION

Cases of MPM are rare, and their diagnosis is difficult. A pathological analysis indicted that ascetic fluid
contains numerous proliferating cells with papillary structure formation and a few scattered atypical
proliferating cells with SATB2 positivity. However, the results could not distinguish between epithelial-
derived tumors and mesothelial-derived lesions. Thus, the recommendations were as follows: (1)
Perform immunohistochemistry for BerEP4, CDX2, BAP1, EMA, SATB2, and P53 to assist in the
diagnosis; and (2) Provide a comprehensive assessment of the detailed clinical picture (any history of
gastrointestinal disease, any thickening of the pleura and peritoneum, etc.). However, the patient and
her family refused further immunohistochemistry and laparoscopy.
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Figure 1 Histopathological and fluorescence in situ hybridization features. A and B: A large number of heterozygous cells, some of which are papillary
structures, increased nucleocytoplasmic ratio, hyperchromatic nuclei, and obvious atypia (hematoxylin and eosin stain; scale bar: 100 um); C and D: Fluorescence in
situ hybridization detection results: CDKN2A (P16) probe (+), number of missing cells/total counted cells = 41%.

DOI: 10.12998/wjcc.v10.i28.10317 Copyright ©The Author(s) 2022.

Figure 2 Abdominal computed tomography showed massive ascites without parenchymal lesions.

FINAL DIAGNOSIS

The patient was diagnosed with MPM based on a combination of cytological, immune, and imaging
tests.

TREATMENT

The patient refused cytoreductive surgery (CRS) and only received two cycles of cisplatin plus
pemetrexed bidirectional chemotherapy. She received an additional cycle of hyperthermic intraperi-
toneal chemotherapy (HIPEC) and immune checkpoint inhibitor therapy in the second cycle of
chemotherapy because of massive recalcitrant ascites.
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Figure 3 Enhanced magnetic resonance imaging showed massive peritoneal fluid accumulation and mild peritoneal thickening.
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OUTCOME AND FOLLOW-UP

The patient was scheduled to return for the third course of chemotherapy on January 13, 2022, but she
passed away at home on January 12, 2022, due to disease progression.

DISCUSSION

MPM is a rare tumor that originates from mesothelioma cells on the surface of the peritoneum. The
incidence of MPM in the population is about 1-2/100 million. Peritoneal mesothelioma is more common
in women than pleural mesothelioma, and its association with asbestos exposure is weak. It often
manifests as nonspecific symptoms such as abdominal pain, bloating, ascites, abdominal mass,
gastrointestinal symptoms, and so forth. Therefore, MPM may be easily confused with peritonitis and
peritoneal neoplastic lesions, such as tuberculous peritonitis, mesenteric lipid membrane inflammation,
peritoneal pseudomyxoma, peritoneal metastasis, lymphoma, primary peritoneal serous carcinoma,
mesenteric fibromatosis, etc.[5]. As observed in our patient, thrombocytosis was previously reported in
some patients with malignant abdominal mesothelioma, but the specific pathogenesis is unclear[6].

No uniform criteria exist for diagnosing MPM. We propose a combination of clinical manifestations,
imaging, and pathological features. The patient in this case presented with complaints of massive ascites
and abdominal distention, which are common but nonspecific presentations of MPM.

CT is currently recommended as the first-choice examination. In intravenous contrast-enhanced CT
images, soft-tissue shadows with irregular margins and large omental nodules or peritoneal thickening
are often seen[5,7]. No solid tumor signs were seen on the mesentery, omentum, and peritoneum in this
patient. However, a large amount of ascites and fatty edema of the abdominal wall were observed. The
pelvic enhancement MRI showed mild peritoneal thickening, and the left lower abdominal wall
subcutaneous fascia was in the shape of a mass with segmentation shadows. The enhancement scan was
not uniformly enhanced, and the adjacent abdominal muscle was swollen. Because of the aggressive
nature of MPM, the possibility of peritoneal lesions combined with abdominal wall infiltration could
not be excluded. Notably, a slightly thickened pleura was seen bilaterally on enhanced CT images, but
no pleural effusion and mediastinal lymph node enlargement were found. The patient had no
respiratory symptoms such as dyspnea, chest pain, cough, and expectoration and lacked the patho-
logical examination results of the pleura. Therefore, we could not determine whether pleural metastasis
occurred. In a series of 33 MPM cases based on CT scans, nearly a quarter of the patients with peritoneal
mesothelioma had pleural abnormalities[8].

Confirming mesothelioma diagnosis requires histopathologic analysis, with the fine-needle aspiration
of biopsies and laparoscopy being the common means of performing tests. The histological analysis can
identify the histological subtype, grade, and degree of infiltration of mesothelioma. However, our
patient refused tumor CRS.

Diagnostic paracentesis is the primary means of obtaining ascites for evaluation, and some epithelioid
carcinomas can release malignant cells into the ascites. Given the large volume of ascites, we performed
the cytological examination of exfoliated cells by examining the ascitic fluid to distinguish benign from
malignant mesothelial lesions. The cytological diagnosis included HE staining and IHC staining. A large
number of proliferating heterogeneous cells were seen in HE-stained sections of ascites and exfoliated
cell blocks, which were suspected to be malignant tumor cells. However, a morphological overlap
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existed between the atypical reactive mesothelial hyperplasia and malignant mesothelioma. Hence,
further immunochemical staining was performed to clarify the diagnosis and origin of the tumor. The
IHC technique improved the reliability of pure cytology diagnosis.

Since most of the markers are not 100% specific for different types of tumors, the International
Mesothelioma Interest Group recommends that the detection of tumor markers should include at least
two mesothelioma markers in addition to pan-cytokeratin. Calretinin (CR), cytokeratin 5/6, WT-1, and
podoplanin are the best positive mesothelioma markers in identifying tumor cell origin, whereas
claudin 4, MOC31, BER-EP4, CEA, B72.3, BG8, TTF-1, and Napsin A are the best markers of epithelial
origin. However, variations in antibody staining are seen between laboratories; therefore, the guidelines
do not recommend a specific group of antibodies[9].

In contrast, the inconsistency in the response of the mesothelial spectrum markers calretinin and WT-
1 on exfoliated cell blocks selected by our laboratory does not categorize the mesothelial origin,
although the sensitivity of WT-1 for mesothelioma ranges from 70% to 100%. An analysis of a single-
center study found that among 218 cases of peritoneal mesothelioma, all patients were immunoreactive
positive for calretinin, 94% of whom exhibited WT1 expression. In the remaining 13 WT-1-negative
cases, the laboratory used four negative malignant epithelial tumor markers, including B72.3 (n = 13),
CEA (n = 11), Ber-EP4 (n = 12), and CD15 (n = 12), to support the diagnosis of mesothelioma[10].
Establishing mesothelial lineage is the first step in diagnosing malignant mesothelioma (MM), and it is
particularly important to select markers with high sensitivity and specificity. Recent studies have shown
that HEG1 shows higher sensitivity and specificity than calmodulin, D2-40, and WT-1, which may serve
as an effective diagnostic tool for MM[11].

PAX-8 is a transcription factor involved in the development of the thyroid, kidney, and Miillerian
duct systems and is also expressed in the thyroid, renal cell, ovarian, cervical, endometrial, thymic
epithelial, and ocular epithelial cancers. Although its immunoreactivity in peritoneal mesothelioma
ranges from 0% to 9%, PAX-8 remains a key IHC marker to discriminate between carcinoma and
mesothelioma, especially in a group of negative antibodies[10,12]. CK20 is an important component of
the intestinal epithelium and is expressed exclusively on the gastrointestinal epithelium, urinary
epithelium, Merkel cells of the epidermis, and malignant tumors originating from these sites. Studies
have shown a lack of CK20 reactivity in MM; only one case report of diffuse and strongly positive
mesothelioma for CK20 is available[13]. Therefore, the IHC results in this case showing cancer markers
of CK20 (-), Pax-8 (-), CEA (-), and TTF-1 (-) largely support the diagnosis of mesothelioma.

In some cases, morphologically distinguishing benign from malignant mesothelial hyperplasia is
difficult, especially when evaluating effusion cell specimens. The five mesothelioma markers desmin,
GLUT-1, EMA, p53, and IMP-3 are no longer recommended for the routine differentiation of benign
from malignant mesothelial lesions[14]. p16 pure hapten deletion was found to be 100% specific for MM
by FISH. However, it has never been reported in benign mesothelial hyperplasia. Therefore, the
detection of p16 (CDKN2A) deletion by FISH, in this case, supported the diagnosis of MM. Similarly,
BaP1, MTAP, 5-hmC, and EZH2 have high specificity for MM. A new routine diagnostic marker will be
developed in the future after combining these markers or changing their detection methods to improve
sensitivity[15]. Some studies have also confirmed the value of circulating and tissue microRNAs in the
early diagnosis of MM. However, large-scale and standardized studies are needed to verify and
evaluate the clinical relevance of circulating and tissue microRNAs[16].

In terms of differential diagnosis, peritoneal carcinoma can have an ovarian, fallopian tube, gastric,
pancreatic, colonic, renal, pulmonary, and, more rarely, breast origin. In this case report, the negative
CK20, CDX2, TTF1, CEA, PAXS8, and Des are important to exclude gastrointestinal, pulmonary, ovarian,
and renal tumor metastases.

MPM is considered to be a chemotherapy-resistant malignant tumor. CRS combined with HIPEC is a
commonly used treatment regimen for MPM. Some studies have found that this regimen can improve
the survival rate of patients with MPM. However, the CT results of the patient revealed no signs of
tumor in the peritoneum, which might be due to the small tumor size. Therefore, bidirectional
chemotherapy was used instead.

Bidirectional chemotherapy is a promising, well-tolerated treatment that can simultaneously kill
cancer cells from both sides (peritoneal cavity and peripheral blood vessels) via simultaneous intraperi-
toneal perfusion and intravenous administration. It can also improve resection rates in patients with
diffuse MPM, which was initially considered unresectable or borderline resectable[17]. The best
treatment is cisplatin in combination with pemetrexed, while the combination of cisplatin and
gemcitabine is the second choice[18]. HIPEC is a potential therapeutic strategy for patients with
refractory malignant ascites who cannot undergo curative CRS. Randle et al[19] found complete
resolution of malignant ascites in 93% of patients after HIPEC. In the present case, the patient also had a
significant resolution of ascites after receiving a course of HIPEC.

At present, immune checkpoint inhibitor therapy is the focus of anti-tumor therapy. The future
challenge will be to assess a four-drug combination with bevacizumab, anti-PD-1/PDL1 antibody,
pemetrexed, and platinum, which has recently been proven efficient in patients with non-small cell lung
cancer, given that a biological rationale supports the synergy between anti-VEGF therapy and immuno-
therapeutics. Local regional adjuvant therapy (early postoperative intraperitoneal chemotherapy and/or
normothermic intraperitoneal chemotherapy) associated with systemic chemotherapy may also be
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beneficial in adequate clinical conditions[20]. A multi-center, double-blind, randomized phase 3 trial of
nivolumab (an antibody against PD-1) was conducted in patients with MM who had previously
relapsed after first-line platinum chemotherapy. The results showed that the median progression-free
survival and median overall survival was 3.0 and 10.2 mo, respectively, in the nivolumab group and 1.8
and 6.9 mo, respectively, in the placebo group[21]. In a double-blind, phase 3 randomized study of
nivolumab vs. placebo in patients with unresectable MM, the survival (median, 9.2 vs 6.6 mo) and PFS
(time to event) were longer (median, 3.0 vs 1.8 mo) after nivolumab treatment[22]. In the two open-label,
single-arm, phase 2 studies, among patients with measurable and unresectable MM and/or disease
progression after the first-line platinum regimen, 3%-7% of patients achieved partial remission, and
31%-38% of patients were under control after receiving trametamab[23]. However, in the subsequent
double-blind, placebo-controlled, phase 2B trials, the median overall survival of the intention-to-treat
population did not differ between the treatment and comfort groups[24]. Although some data suggested
that immunotherapy had a certain effect on MPM, this case report did not support the aforementioned
treatment strategy, and hence more clinical studies are needed for confirmation in the future.

Patients with MPM have a poor prognosis with a median survival of 3-6 mo if not treated, 11-17 mo
with chemotherapy alone, and 55-61 mo with CRS combined with HIPEC, with a 5-year survival rate of
52%[25,26]. Our patient did not undergo surgery and died after two courses of bidirectional
chemotherapy (with the addition of intraperitoneal thermoperfusion chemotherapy and immuno-
therapy in the second course), just 2 mo after the first visit[27]. The patient's sudden disease progression
after receiving chemotherapy might be related to insensitivity to chemotherapy or the high disease
progression after treatment with immune checkpoint inhibitors[28], in addition to the p16/CDKN2A
deletion and negative WT-1 expression that was related to a poorer prognosis[29].

CONCLUSION

In this study, we reported the case of a female patient with peritoneal mesothelioma, which is a rare and
difficult-to-diagnose malignancy. The patient presented with massive ascites, no history of asbestos
exposure, and no obvious signs of tumor on CT, and was finally diagnosed based on the histology and
immunohistochemistry of cells shed from the ascites. Unfortunately, the patient died due to disease
progression after two courses of anti-neoplastic therapy. Clinicians should consider the possibility of
MPM in case of massive unexplained ascites. In addition, patients with MPM have a poor prognosis,
and CRS combined with HIPEC for patients who can tolerate surgery or have resectable lesions may
improve the prognosis.
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