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Abstract. Malignant mesothelioma of the tunica vaginalis 
testis is a rare, highly invasive urogenital malignant tumor 
with no specific clinical manifestations. Reported cases of this 
disease are limited. Therefore, an early preoperative diagnosis 
is difficult. The current study presents a case of malignant 
mesothelioma of the tunica vaginalis testis and a literature 
review. A 52‑year‑old man was admitted to Xiaoshan Affiliated 
Hospital of Wenzhou Medical University (Hangzhou, China) 
in December 2022 and underwent radical resection of the 
right testicle and epididymis but did not undergo radiotherapy 
or chemotherapy. The patient was followed up for 5 months, 
and no recurrence or metastasis was found. The rarity of 
testicular mesothelioma poses a challenge to its etiology and 
diagnosis, which is rarely achieved preoperatively. Malignant 
mesothelioma of the testicular tunica vaginalis has a poor 
prognosis and is not sensitive to radiotherapy or chemotherapy, 
requiring close postoperative follow‑up. This condition is rare 
in clinical practice; therefore, it needs to be reported to aid 
clinicians' decision‑making regarding diagnosis and treatment.

Introduction

Malignant mesothelioma of the tunica vaginalis testis is a rare 
tumor that accounts for <1% of all mesothelioma cases (1,2). 
It can occur at any age; however, the majority of patients are 
between 55 and 75 years of age, with occasional cases in 
adolescents (3). Since its first recording in 1957, <300 cases 
have been reported worldwide (4,5). The most common clin‑
ical manifestation of this disease is scrotal enlargement with 
an unexplained hydrocele; a small number of patients present 
with internal scrotal masses and pain in the inguinal area (6). 
Early preoperative diagnosis is challenging (7,8). This disease 

is associated with difficulty in diagnosis, high malignancy, 
easy recurrence, poor prognosis and unclear epidemiological 
and risk factors (2,9,10), The present study reports a case of 
malignant mesothelioma of testicular sheath.

Case report

A 52‑year‑old man was referred to the Department of Urology 
of Xiaoshan Hospital, Affiliated with Wenzhou Medical 
University (Xiaoshan, China) in December 2022, complaining 
of swelling and pain in the right testis for 2 months. The patient 
had a previous history of hypertension, and blood pressure was 
well controlled. Moreover, the patient had no known exposure 
to asbestos. In December 2022, the pre‑admission computed 
tomography (CT) scan of the patient showed significant 
hydrocele of the right testicular tunica vaginalis, suggesting 
epididymitis (Fig. 1). After admission, B‑ultrasound revealed 
a cyst in the right epididymis head and significant hydrocele 
in the right testicle. Meanwhile, tumor indicators did not show 
any abnormalities. After excluding contraindications, the right 
testicular sheath reversal and right testicular sheath lesion 
resection were performed under general anesthesia, and the 
procedure went smoothly.

Postoperative pathological microscopic observations 
revealed two forms, epithelial and sarcomatoid, and reciprocal 
migration between the two was observed. The epithelial 
components were characterized by small tubular, papillary 
and solid arrangements. The tumor cells were cubic, flattened 
or low‑columnar in shape, with eosinophilic cytoplasm and 
round nuclei with visible nucleoli. Sarcomas were comprised 
of spindle‑shaped cell clusters arranged in bundles or mats 
with spindle‑shaped nuclei and visible nucleoli (Fig. 2). 
Immunohistochemical and specific staining results were as 
follows: Calretinin(+) (Fig. 3), carcinoembryonic antigen(‑), 
cytokeratin (CK)5/6(+) (Fig. 4), D2‑40(+), Wilms' tumor 
1 (WT‑1)(+) (Fig. 5), human bone marrow endothelial cell 
marker‑1(+), Gata‑3(+), vimentin(+),desmin+), Ki‑67(10%+), 
CD15(‑), CD34(‑) and smooth muscle actin(+). The antibody list 
and detailed information sources are as follows. ZM‑0036 is a 
mouse anti‑human Calretinin monoclonal antibody (isoform, 
IgG1; clone number, OTI1D5) purchased from Beijing 
Zhongshan Jinqiao Biotechnology Co., Ltd. WT‑1 antibody 
(cat. no. MAB‑0678; clone no. MX012) and CK5/6 antibody 
(cat. no. MAB‑0744; clone no. MX040) were purchased from 
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Fuzhou Maixin Biotechnology Development Co., Ltd. The 
pathological diagnosis was a biphasic mesothelioma. The 
patient recovered well postoperatively and was discharged 
7 day after admission.

Due to the high recurrence rate of bidirectional meso‑
thelioma, the patient was readmitted for right orchiectomy 
in March 2023. The following postoperative pathology was 
observed: Testicular (right) and partial scrotal resection speci‑
mens below the skin, testis and epididymis were observed; 
fibrous tissue hyperplasia; lymphocyte infiltration; and a large 
number of foreign body giant cell aggregates and line knot 
reactions. No definite tumor residue was found, consistent with 
the changes observed after tumor resection, and the spermatic 
margin was negative. The patient recovered well after surgery 
and was closely followed up.

Discussion

Malignant mesothelioma occurs most frequently in the pleura 
or peritoneal cavity; testicular sheath malignant mesothelioma 
is rare, accounting for <5% of all cases (11). Since Barbera and 
Rubino first reported malignant mesothelioma of the testicular 
sphincter in 1957 (12), to the best of our knowledge, the total 
number of cases reported in national and international litera‑
ture has not exceeded 100 to date (2). The annual incidence 
of malignant mesothelioma in the United States is ~11 cases 
per million individuals (3). Plas et al (13) analyzed the ages of 
74 patients with malignant mesothelioma of the tunica vaginalis 
and found that the age distribution was between 7 and 87 years, 
mostly occurring in middle‑aged and older adult individuals. 
Nearly half of the patients were aged 55‑75 years old, 75% were 
>45 years and only 10% were <25 years old.

There are several risk factors for malignant mesothelioma 
of the testis. Asbestos exposure is the main risk factor for 
pleural and peritoneal mesotheliomas. However, the asso‑
ciation between asbestos and tunica vaginalis tumors remains 
unclear (2,14). Spiess et al (15) reported that 4 of 5 patients 
with mesothelioma had a history of asbestos exposure. A 
10‑fold increase in the risk of malignant mesothelioma has 
been reported among the immediate family members of 
patients with a history of asbestos exposure (16). In addition, 
conditions such as an old testicular injury, hiatal hernia and 
long‑term syringomyelia may also be predisposing factors for 
the development of this disease (1,17,18). The current patient 
had no clear history of asbestos exposure; however, the patient 
had a long history of hydrocele.

The rarity of testicular mesothelioma poses a challenge for 
its diagnosis, which is rarely achieved preoperatively. More 
than 50% of malignant testicular mesothelioma cases are char‑
acterized by testicular hydrocele, testicular mass, epididymitis, 
hernia and semen cysts (4). Preoperative diagnosis is difficult 
because of the lack of specific symptoms and diagnostic 
tests (19). A detailed history, physical examination, imaging, 
laboratory tests and pathological findings are key to diagnosing 
malignant mesothelioma of the testis (6,20). Plas et al (13) 
concluded that the diagnosis was confirmed preoperatively in 
only 3 of 74 patients and that 97.3% of patients were confirmed 
by pathological examination due to the discovery of a bloody 
effusion, papillary mass on the tunica vaginalis or fibrous 
thickening of the tunica vaginalis during surgery.

The main diagnostic basis was the postoperative patholog‑
ical results. Malignant mesotheliomas are divided into three 
histological types: Epithelioid, sarcomatoid and biphasic (21). 
Paratesticular malignant mesothelioma is usually the epithe‑
lioid histological subtype (~75% of cases), whereas the rest are 
biphasic or sarcomatoid histological subtypes (22,23). Since 
the morphology of epithelial mesothelioma is consistent with 
that of adenocarcinoma on hematoxylin‑eosin staining, it 
should be differentiated from adenocarcinoma and diagnosed 
by immunohistochemistry (2). The most reliable immune 
marker is calretinin, which is highly sensitive and specific to 
mesothelioma. It is positive in malignant mesothelioma and 
negative in adenocarcinoma (2). In addition, the immunohisto‑
chemical markers CK5/6 and WT‑1 have guiding significance 
in diagnosing mesothelioma (19,24). In the present case, the 
histological characteristic of this disease was bidirectional 
differentiation of tumor cells containing both epithelial and 
interstitial components. Meanwhile, immunohistochemical 
indicators such as calretinin, CK5/6 and WT‑1 were positive. 
However, a lack of confirmation of calretinin, CK5/6 and WT‑1 
through mRNA expression experiments (such as RT‑PCR) is a 
limitation of the present study.

Owing to the small number of cases of malignant testicular 
mesothelioma, no exact treatment guidelines have been 
established. Radical resection is the first choice for treating 
paratesticular malignant mesotheliomas (25). Inguinal lymph 
node dissection is recommended in patients with suspected 
lymph node metastasis (26). The use of radiotherapy and 
chemotherapy for pleural mesothelioma has been suggested 
for malignant testicular mesothelioma (27). Cisplatin and 
pemetrexed can be used as chemotherapy drugs for testicular 
mesothelioma (28); Zhang et al (3) reported a case of testicular 
mesothelioma treated with pemetrexed and cisplatin for six 
cycles of chemotherapy with stable disease and no signs of 
recurrence or metastasis. However, this remains controversial 
because there are few reported cases of this disease and no clear 

Figure 1. Computed tomography scan showed significant hydrocele of the 
right testicular tunica vaginalis (arrow).
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outcomes (29). Malignant mesothelioma of the tunica vaginalis 
of the testis, similar to other malignant mesotheliomas, is 
highly invasive in all subtypes (2). Tumors can invade tissues 
surrounding the scrotum, causing lymph node metastasis and 
distant organ metastasis, such as to the lungs and liver. The most 
common site of metastasis is the retroperitoneal lymph node (8). 
Therefore, close postoperative follow‑up is required. In the 
present case, the patient was followed up once, and no abnor‑
malities were observed. If progress is found during follow‑up, 
we will provide the necessary radiotherapy or chemotherapy 
according to the location of recurrence and metastasis.

In summary, the present study reported a case of testicular 
mesothelioma. The rarity of testicular mesothelioma poses a 
challenge to its etiology and diagnosis, which is rarely achieved 

preoperatively. Malignant mesothelioma of the testicular 
tunica vaginalis has a poor prognosis and is not sensitive to 
radiotherapy or chemotherapy, requiring close postoperative 
follow‑up. Furthermore, the analysis of clinical signs and 
immunohistochemistry deepens our understanding of malig‑
nant mesothelioma of the testicular tunica vaginalis and 
provides a diagnostic reference for clinicians who encounter 
these conditions in the future.

Acknowledgements

Not applicable.

Funding

This study was financially supported by the Science 
and Technology Project of the Xiaoshan District (grant 
no. 2021306).

Figure 3. High magnification of Calretinin‑positive (magnification, x200) 
immunohistological chemistry, with cancerous tissue on the left and normal 
mesothelial tissue on the right.

Figure 2. Histological characteristics of malignant mesothelioma of the 
testicular tunica vaginalis under light microscopy (hematoxylin and eosin; 
magnification, x100).

Figure 4. High magnification of cytokeratin 5/6‑positive (magnification, 
x200) immunohistological chemistry, with cancerous tissue on the left and 
normal mesothelial tissue on the right.

Figure 5. High magnification of Wilms' tumor‑1‑positive (magnification, 
x200) immunohistological chemistry, with cancerous tissue on the left and 
normal mesothelial tissue on the right.
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