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A case of myxoid variant of epithelioid mesothelioma of the
peritoneum with signet ring cells: A diagnostic pitfall on fine
needle aspirate cytology

Najla Saleh Ben Ghashir, Babitha Alingal Mohamed,
Mohamed Tawil, Salem Al Harthi

ABSTRACT

The myxoid variant of epithelioid mesothelioma is a
rare subtype of malignant mesothelioma. Peritoneal
involvement by malignant mesothelioma is much less
common than pleural involvement. We present a rare
case of epithelioid mesothelioma of the peritoneum
with extensive myxoid change in a 44-year-old man.
The patient presented with lower abdominal pain;
imaging studies revealed a pelvic mass. An ascitic
fluid aspirate performed at an outside facility has been
misinterpreted as a signet ring carcinoma associated
with pseudomyxoma peritonei. Histologic examination
of the laparoscopically obtained biopsy performed
in our facility confirmed epithelioid mesothelioma
with extensive areas of myxoid stroma and focal
areas of classical epithelioid mesothelioma, proven
by immunohistochemical studies. Although rare, the
myxoid variant of mesothelioma should always be
remembered and included in the differential diagnoses
of myxoid lesions of the peritoneum, including
pseudomyxoma peritonei. This is particularly important
when dealing with a case of diffuse peritoneal-based
pathology. We hope to add our case to increase
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knowledge and awareness of this rare entity and avoid
diagnostic misinterpretation.
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INTRODUCTION

Malignant mesothelioma (MM) is a relatively rare
neoplasm, most often diagnosed on cytology samples
obtained through effusion aspiration. It more commonly
involves the thoracic pleura and rarely the abdominal
peritoneum. The myxoid variant of malignant epithelioid
mesothelioma is a rare tumor subtype. To our knowledge,
only four cases of this type of mesothelioma involving the
peritoneum have been reported in the literature to date
[1, 2]. Cytology sampling of MM can be diagnostically
challenging based on cytomorphology alone because
it may mimic an adenocarcinoma; particularly in the
presence of epithelioid morphology, mucoid material and
signet ring cells [3]. Vacuoles are found in up to 35% of
aspirates of MM, but myxoid change is very rarely reported
in <5% of the cases [3]. Myxoid MM is extremely rare in
the peritoneal cavity; however, it should be included in
the differential diagnosis of the more common myxoid
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abdominal lesions mimics (e.g., mucinous carcinomas or
pseudomyxoma peritonei).

We report this case of a 44-year-old male with
a myxoid variant of peritoneal MM. This case
demonstrated abundant extracellular myxoid material
and numerous intracellular vacuoles, including
signet ring cells, in an ascitic fluid cytology sample
misinterpreted as an adenocarcinoma. Cytopathologists
should always remember this rare morphologic pattern
of epithelioid MM and be willing to perform confirmatory
immunohistochemical studies.

CASE REPORT

A 44-year-old man presented to our hospital with
abdominal bloating and vague abdominal pain. Computed
tomography (CT) and positron emission tomography
(PET) scans showed ascites and findings suggestive of
diffuse peritoneal-based neoplastic pathology, likely
carcinomatosis. However, no primary mass lesion or
organ-specific lesion could be identified. Of note, he had
already received cycles of chemotherapy for a presumed
adenocarcinoma diagnosis made on aspirate cytology
performed in an outside hospital. The outside cytology
material was not submitted for our review. Computed
tomography scan demonstrated huge ascites, with
ill-defined heterogeneous intraperitoneal soft tissue
densities scattered in the abdomen and pelvis; more
evident at the right mid abdomen. Scattered peripheral
and central peritoneal nodules were seen. A cystic lesion
is present at the posteroinferior part of the right lobe of
the liver.

A diagnostic laparoscopy with omental and peritoneal
biopsies including peritoneal washings was performed in
our hospital. The cytology examination of the peritoneal
washing sample showed many large epithelioid tumor
cells in an abundant myxoid material. Many tumor
cells appeared vacuolated with signet ring cell forms.
Cytomorphology is shown in Figure 1A-D.

Histologically, on the tissue biopsy, the tumor
consisted of medium to large epithelioid cells with
moderate to abundant amounts of eosinophilic cytoplasm.
Some of the tumor cells contained intracytoplasmic, clear
vacuoles, imparting signet ring cell forms. The tumor
cells showed irregular nuclei with coarse chromatin, and
some contained prominent nucleoli. Mitotic figures were
rare. Histomorphology is shown in Figure 2A and B. The
majority of the tumor cells were located within pools of
extracellular myxoid background positive with Alcian
Blue (pH 2.5) stain (Figure 2C). Immunohistochemically,
the tumor cells showed diffuse positivity for
pancytokeratins AE1/AE3, calretinin, and WT-1. The
epithelial glycoprotein stains, BerEP4 and MOC31, were
negative. The results of immunostaining are shown
in Figure 2D—G. The diagnosis was confirmed on the
samples we took as a peritoneal epithelioid mesothelioma
of the myxoid variant. The patient was switched from the
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adenocarcinoma chemotherapy he previously received
abroad to palliative chemotherapy, using pemetrexed and
cisplatin, for the now confirmed mesothelioma diagnosis.
However, follow-up and survival data are unknown to us
since the patient left for his home country.
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Figure 1: (A) Pap-stained cytospin preparation (x10
magnification) showing many malignant epithelioid cells in
a myxoid background. (B) Pap-stained cytospin preparation
(x20 magnification) showing many malignant epithelioid cells
with abundant vacuolated cytoplasm imparting a signet ring
cell morphology. (C) Diff-Quik-stained cytospin preparation
(x10 magnification) showing many large malignant epithelioid
cells with signet ring cell forms with myxoid material in the
background. (D) The H&E-stained cell block preparation (x40
magnification) with many vacuolated malignant cells featuring

signet ring cell morphology.

Figure 2: (A) Histologic micrograph (x10 magnification) showing
epithelioid neoplasm with extracellular myxoid material. (B)
Histologic micrograph (x40 magnification) showing epithelioid
neoplasm comprising of cells with abundant eosinophilic to
vacuolated clear cytoplasm. (C) Alcian Blue histochemical stain
showing abundant myxoid material. (D) The tumor cells are
diffusely positive for calretinin immunostain. (E) The tumor
cells are diffusely positive for WT-1 immunostain. (F) The tumor
cells are negative for Ber-EP4 immunostain. (G) The tumor cells
are negative for MOC31 immunostain.
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DISCUSSION

Malignant mesothelioma is a tumor derived from the
mesothelium; commonly arising in the pleura and less
commonly in the peritoneum in up to one-third of patients
[4]. Histologically, MM shows marked cytoarchitectural
diversity and can be of the epithelioid type which is the
commonest histologic pattern, sarcomatoid or biphasic
types. The epithelioid mesotheliomas were further
subdivided into myxoid, microcystic, tubulopapillary,
solid epithelioid, micropapillary, and pleomorphic;
biphasic mesotheliomas were divided into epithelioid
component dominant and sarcomatoid component
dominant; pure sarcomatoid mesotheliomas were divided
into not otherwise specified, leiomyoid, desmoplastic,
and heterologous [5].

The myxoid variant of epithelioid mesothelioma is
a rare subtype with about two dozen cases have been
reported in the literature, with only 4 of these arising
in the peritoneum [1]. There is no sex predilection
and about half of the published cases report asbestos
exposure. Histologically, the tumor consists of epithelioid
cells dispersed in a myxoid background. Mitotic figures
are usually inconspicuous. By immunohistochemical
stains, the tumor cells typically show diffuse positivity for
calretinin, WT1, D2-40, EMA (membranous) and CK5/6
while the epithelial glycoproteins MOC-31 and BerEP4 are
negative [6]. The immunohistochemical staining results
are confirmatory against the most important differential
diagnoses which are mucinous adenocarcinoma and
pseudomyxoma peritonei.

Ultrastructurally, the findings show that myxoid
mesotheliomas represent a group of epithelioid
mesotheliomas that have retained the secretory activity
of normal mesothelium [7]. These electron microscopy
findings are characterised by typical mesothelial-type
surface microvilli and a moderately electron-dense
extracellular amorphous material that often formed
a haze enmeshing the surface microvilli, as well as
hyaluronic acid-type, fern-like crystals.

Treatment decisions for peritoneal mesothelioma
are individualized and depend on factors like tumor
stage, patient health, and specific histological and
biomarker characteristics of the tumor. For surgical
candidates with localized disease, cytoreductive
surgery (CRS) and intraperitoneal (IP) chemotherapy
continue to remain mainstays of therapy [8]. The most
common administration method of IP chemotherapy
is  hyperthermic  intraperitoneal = chemotherapy
(HIPEC) upon completion of debulking; however, early
postoperative IP chemotherapy after CRS is also being
done, and both chemotherapy administration modalities
have proven survival benefits in patients with peritoneal
mesothelioma [8]. Previous data demonstrated a
survival benefit with HIPEC after CRS for patients with
peritoneal mesothelioma, and it is widely accepted as the
standard of care in appropriately selected patients [9].
An overall survival of 34—96 months has been reported
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in patients who underwent a combination of surgical and
chemotherapeutic therapy [10].

Systemic chemotherapy may be employed for
non-surgical candidates with diffusely spread tumors
or postoperative disease recurrence or progression.
Combination chemotherapies, like cisplatin and
pemetrexed, are frequently used. Pemetrexed-based
regimens have been widely incorporated as a primary
chemotherapeutic option for mesothelioma, given their
improvement in overall survival [11].

Recent research found that certain biomarkers,
such as BRCA1 associated protein-1 (BAP1) mutations,
may be helpful not only due to their high prevalence
in mesothelioma, but also because of the potential for
targeted therapies [11]. Immunotherapy drugs targeting
checkpoint inhibitors like anti-programmed death
ligand 1 (PDL1) inhibitors [avelumab and durvalumab]
and anti-cytotoxic T-lymphocyte protein 4 (CTLA-4)
antibody [tremelimumab] are being actively evaluated
for their promising role, especially for cases where
surgery is not feasible [11]. New therapeutic avenues
are being explored in various combination regimens to
treat mesothelioma, including chimeric antigen receptor
(CAR)-T, photodynamic, or oncolytic virus therapy [11].
SS1P is an immunotoxin that targets mesothelin surface
antigen in mesothelioma, which was first discovered
by researchers at the National Cancer Institute (NCI)
in 1992. This antigen is expressed at low levels in
healthy mesothelial cells and at high levels in almost all
mesotheliomas [12]. The mesothelin pathway may have
therapeutic potential, as shown by early clinical studies
[13]. However, most studies on targeted therapy and
immunotherapy in mesothelioma have primarily focused
on pleural mesothelioma, with a limited number of
patients with peritoneal mesothelioma participating.

Overall, myxoid features appear to confer a slightly
improved prognosis in epithelioid mesothelioma [14].
Myxoid MM patients’ survival seems to be superior to that
of epithelioid mesotheliomas in general [15]; however,
this may not be entirely independent of other factors like
tumor stage, differentiation grade and patients’ age [16].
Studies have shown median survival times ranging from
15 months to 36 months, with some patients surviving
five years or longer [15]. Morphological phenotype is an
important histological factor that should be included in
pathology reports to distinguish potentially favorable
prognostic subgroups of patients with mesothelioma [16].
Further research is needed to understand the long-term
prognosis of the myxoid mesothelioma and to identify
specific markers that can predict patients’ outcomes.
Unfortunately, our patient returned to his home country,
and therefore, no follow-up data is available.

CONCLUSION

Cytopathologists should be aware of this rare
morphologic pattern of epithelioid MM, particularly
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in a more unusual anatomic location such as the
peritoneum. There should be an emphasis on ancillary
immunohistochemical studies pertinent to the diagnosis,
particularly when establishing a first-time diagnosis
of a peritoneal epithelioid malignancy, while the
presence of mucin is by no means exclusive to peritoneal
carcinomatosis.
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