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Abstract:

Malignant peritoneal mesothelioma (MPM) is a rare malignant tumor with peritoneal thickening. Tubercu-
lous peritonitis also shows peritoneal thickening, so differentiating between the two is important but difficult
if latent tuberculosis infection (LTBI) is present. We herein report a patient with MPM and LTBI. A 79-year-
old man was diagnosed with peritoneal thickening on computed tomography. Interferon gamma release assay
(IGRA) results were positive, suggesting tuberculous peritonitis. He underwent a laparoscopic omental biopsy
and was diagnosed with MPM, which can occur together with LTBI. If peritoneal thickening is observed, an
IGRA should be performed early, and the possibility of LTBI should be considered.
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Introduction

Malignant peritoneal mesothelioma (MPM) is a mesen-
chymal tumor derived from epithelial cells. The main imag-
ing findings are peritoneal thickening and peritoneal dis-
semination lesions. Differentiation from tuberculous perito-
nitis is important. However, if latent tuberculosis infection
(LTBI) is also present, additional time is required to identify
it. The examination of active tuberculosis lesions is impor-
tant for differentiation.

We herein report a patient with MPM and LTBI. The
early examination of active tuberculosis lesions proved use-
ful for making the diagnosis.

Case Report

The patient was a 79-year-old man, and his medical his-
tory showed no previous tuberculosis infection. His family
history included the following: his father had had pulmonary
tuberculosis; and his uncle and cousin both had had stomach
cancer. Although he was unemployed, he previously run a
timber carrier (20-35 years old) and managed a gas station
(35-75 years old). Ascites retention was confirmed by ab-
dominal computed tomography (CT) in March 2020. Intra-

venous contrast-enhanced CT in June showed peritoneal
thickening (Fig. 1A). He was suspected of having cancerous
or tuberculous peritonitis.

Beginning in June 2020, he was referred to our hospital
because of loss of appetite, abdominal discomfort, and
weight loss. His blood sampling data were negative for car-
cinoembryonic antigen (CEA), carbohydrate antigen 19-9
(CA19-9), carbohydrate antigen 125 (CA125), squamous
cell carcinoma (SCC), a-fetoprotein (AFP), protein induced
by vitamin K absence or antagonist-Il (PIVKA-II),
hyaluronic acid, and prostate specific antigen (PSA), sol-
uble interleukin-2 receptor (sIL-2R), cytokeratin fragment
(CYFRA), and soluble mesothelin related peptides (SMRP)
showed a slight increase (Table). The results of an interferon
gamma release assay (IGRA), called T-Spot, were positive,
suggesting tuberculosis. A nucleic acid identification test for
Mycobacterium tuberculosis by sputum was then performed
three times, but all of the results were negative. CT per-
formed in June showed no acinar nodule or cavities in the
lung field, and pulmonary tuberculosis was negative. Intra-
venous contrast-enhanced CT of the abdomen in August
showed exacerbation of peritoneal thickening compared to
the CT findings in June, and many nodules and areas of
omental thickening with a contrast-enhancing effect, which
was suspected to be omental cake, were observed in the ab-
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Figure 1.

A) Intravenous contrast-enhanced CT scans show thickening of the anterior peritoneum

in June 2020 (arrowhead). B) CT scans in August 2020 show exacerbation of peritoneal thickening

(arrowhead). C) CT scans of the abdomen show omental cake (arrow).

Table. Tumor Marker Laboratory Test Results.
CEA 1.6 ng/mL sIL-2R 519 U/mL
CA19-9 6 U/mL CYFRA 17 ng/mL
CA125 20 U/mL HA 72 ng/mL
SCC 0.9 ng/mL SMRP 15.9 nmol/L
AFP 3 ng/mL PSA 0.964 ng/mL
PIVKA-II 19.35 mAU/mL

CEA: carcinoembryonic antigen, CA: carbohydrate antigen, SCC:
squamous cell carcinoma, AFP: ¢-fetoprotein, PIVKA-II: protein in-
duced by vitamin K absence or antagonist-II, sIL-2R: soluble inter-
leukin-2 receptor, CYFRA: cytokeratin subunit 19 fragment, HA:
hyaluronic acid, SMRP: soluble mesothelin related peptides, PSA:
prostate specific antigen

dominal cavity (Fig. 1B, C). The volume of ascites was not
sufficient to collect. Further medical scrutiny was difficult,
and a laparoscopic omentum biopsy was performed in Sep-
tember 2020. White nodules were frequently found through-
out the abdominal cavity, especially in the upper right abdo-
men (Fig. 2). Part of the omentum was cut off, and surgery
was completed.

A histopathological examination revealed that atypical
cells with relatively abundant cytoplasm and round nuclei of
different sizes were diffusely proliferated. The observation
range did not contain any obvious sarcoma components. Im-
munostaining tests were positive for calretinin, D2-40, and
WT-1 and negative for Ber-EP4 and CEA (Fig. 3). No case-
ous necrosis or epithelioid cell granulomas was found in the

Figure 2. A laparoscopic omentum biopsy was performed.
White nodules were frequently found throughout the abdomi-
nal cavity, especially in the upper right abdomen.

pathological tissue. Thus, the patient was diagnosed with a
combination of epithelial MPM and LTBI. Systemic chemo-
therapy with cisplatin and pemetrexed was started in Octo-
ber 2020.

Discussion

We herein report a patient with MPM and LTBI. The
early examination of active tuberculous lesions is important
to distinguish between MPM and tuberculous peritonitis.
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Figure 3. A) Biopsied sections of the tumor, which are stained with Hematoxylin and Eosin stain-
ing. B) The mesothelial origin of the cells is demonstrated by positive immunohistochemical staining

for calretinin. C, D) Immunohistochemical staining for D2-40 and WT-1 was also positive, confirming
the mesothelial origin. E, F) Imnmunohistochemical staining for Ber-EP4 and carcinoembryonic anti-
gen are commonly used to identify mesothelioma, and these results were negative.

According to a recent review, MPM is a rare malignant
tumor with 3.6 to 0.41 cases per 100,000 people (1, 2). The
development of MPM is associated with asbestos expo-
sure (3, 4). However, there was no history of asbestos expo-
sure in this case. In addition, no pleural plaque was found
on chest CT. Without treatment, the life expectancy is less
than one year, so the early diagnosis and treatment initiation
are critical (5). However, MPM has no specific symptoms
and is often difficult to diagnose (6). In this case, a laparo-
scopic omentum biopsy was performed to obtain a patho-
logical diagnosis. A CT-guided percutaneous fine-needle as-
piration biopsy is a minimally invasive and safe tech-
nique (7). However, the sample amount was small, and a
pathological diagnosis may not be possible. The treatment
should be chosen based on the patient’s age and perform-
ance status. LTBI is diagnosed when the tuberculin reaction
or IGRA is positive but there are no symptoms or imaging
findings of tuberculosis (8). In the present case, the patient’s
father had pulmonary tuberculosis, and it is possible that he

had been infected with tuberculosis when he was young and
recovered spontaneously. Treatment for LTBI was consid-
ered, but none was administered in order to prioritize treat-
ment for MPM. To our knowledge, this is the first case of
MPM and LTBI, as we found no other such cases in our lit-
erature search.

The early examination of active tuberculous lesions is im-
portant for distinguishing between MPM and tuberculous
peritonitis. Tuberculous peritonitis, similar to MPM, shows
peritoneal thickening. It is also possible to identify tubercu-
lous peritonitis on CT to some extent based on the findings
of peritoneal and omental lesions and the presence or ab-
sence of a pleural plaque (9). However, a pathological diag-
nosis is required for the final diagnosis. Active tuberculosis
is a known risk factor for MPM (10, 11). However, no stud-
ies have shown a direct link between tuberculosis and MPM.
Cases of MPM and pulmonary tuberculosis have been re-
ported (12). Active tuberculosis can be diagnosed by detect-
ing M. tuberculosis. However, if MPM is associated with
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LTBI, active tuberculosis lesions need to be ruled out, and
more time is required to make a diagnosis. If peritoneal
thickening is present and the IGRA is positive, the presence
or absence of tuberculous peritonitis or active tuberculosis
lesions should be promptly examined. In the present case,
chest CT was performed to check for the presence of active
tuberculosis lesions.
found in the lung field, and pulmonary tuberculosis was
negative. In addition, a nucleic acid identification test for M.
tuberculosis by sputum was performed three times, but all of
the results were negative. If ascites can be collected, M. fu-
berculosis may be identified in the ascites, or M. tuberculo-
sis can be cultivated. In this case, no ascites was found. The
diagnosis of tuberculous peritonitis is often uncertain. If this
is the case, diagnostic treatment may be administered. In our
patient, an increase in SMRP was observed, and MPM was
also a possibility; thus, an early diagnosis and treatment are
desired. A laparoscopic omentum biopsy was performed
without diagnostic treatment for tuberculous peritonitis to
expedite a definitive diagnosis in the present case.

In our patient, MPM was associated with LTBI; however,
the diseases that cause peritoneal thickening include perito-
nitis carcinomatosa, primary peritoneal cancer, malignant
lymphoma, and desmoplastic small round-cell tu-
mor (13-15). If LTBI is associated with these diseases, the
presence or absence of active tuberculosis lesions should be
investigated, similar to the present patient. In addition, if a
patient is diagnosed with LTBI, treatment for LTBI may be
required due to risk factors for developing active tuberculo-
sis (16).

MPM can co-exist with LTBI. An early examination for
active tuberculous infection is important to differentiate be-
tween MPM and tuberculous peritonitis. If peritoneal thick-
ening is observed, IGRA should be performed while taking
into consideration the possibility of LTBI without positively
suspecting tuberculous peritonitis.

No acinar nodules or cavities were
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