International Journal of Surgery Open 39 (2022) 100442

Contents lists available at ScienceDirect o

SURGERY
OPEN

International Journal of Surgery Open

journal homepage: www.elsevier.com/locate/ijso

Case Report

Pericardial dual mesh uptake on PET scan mimicking residual mesothelioma; a

case report

Fahmi H. Kakamad <", Rebaz M. Ali ¢, Diyar A. Mohammed €, Abdulwahid M. Salih > ¢,
Dahat A. Hussein ™ ¢, Mohammed Q. Mustafa ¢, Shvan H. Mohammed ¢, Shakhawan L. Hussein ”

2 College of Medicine, Department of Surgery, University of Sulaimani, Sulaimani, Kurdistan, Iraq
b Smart Health Tower, Madam Mitterrand str, Sulaimani, Kurdistan, Iraq
€ Kscien Organization, Hamdi Str, Azadi Mall, Sulaimani, Kurdistan, Iraq

d Hiwa Hospital, Sulaimani, Kurdistan, Iraq

€ Department of Medical Analysis, Tishk International University - Erbil, Erbil, Kurdistan, Iraq

ARTICLE INFO

Article history:

Received 5 October 2021
Received in revised form

7 January 2022

Accepted 25 January 2022
Available online 29 January 2022

Keywords:

Malignant pleural mesothelioma
PET scan

Mesh uptake

Chemotherapy

ABSTRACT

Introduction: Malignant pleural mesothelioma (MPM) is a rare and aggressive cancer that typically arises
from the mesothelial linings of the lungs. The current study presents a rare case of MPM with a good
clinical response to chemotherapy, associated with pericardial dual mesh uptake in PET scan upon follow
up.
Case presentation: A 33-year-old male presented with dyspnea, severe headache for a period of a month.
He had history dendritic cell sarcoma which had been managed by 21 cycles of radiotherapy. Chest x. ray
showed multiple pleural based masses. Chest computed tomography scan showed multiple lobulated
pleural masses involving right hemithorax. Pleural biopsy showed epithelial type-mesothelioma. The
patient underwent 3 sessions of combination chemotherapy followed by pleurectomy. The patient's
response to chemotherapy was optimal and 5 month-PET scan follow up showed uptake by the
implanted mesh.
Discussion: MPM is reported to be directly linked to asbestos exposure with poor prognosis. The current
optimal management regarding MPM is lacking. Even though PET scan is highly sensitive, sites of in-
fections, inflammation, and healing of surgical scars have been reported to show uptake, leading to a
false positive result.
Conclusion: The best therapeutic approach regarding MPM can be multimodal therapies that include
surgery, radiotherapy, and chemotherapy before and after surgery. PET scan follow up of patients with
previous mesh implantations can show uptake and mimic malignancy.
© 2022 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

which will in turn increase the mortality rates of the disease [4].
While progress regarding the successful management of MPM have

Malignant pleural mesothelioma (MPM) is a rare, highly
aggressive and devastating type of cancer that typically arises from
the mesothelial linings of the lungs [1]. It is thought to be linked to
asbestos exposure and is mostly associated with very poor prog-
nosis with short life expectancy [2]. The incidence rate of MPM is
reported to be 10/million with much higher in male with worse
survival rate [3]. Despite their rarity, worldwide incidences of MPM
are continuously rising, especially in the developing countries
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been made in the past decade and drug combinations have been
tested, outcome improvement has been only but modest [3]. Hence,
unfortunately the optimal management approach of MPM is
currently controversial and remains a critical challenge to physi-
cians [5]. F-18 fluorodeoxyglucose (FDG) positron emission to-
mography (PET) scan is widely used in the screening of various
human cancers, including MPM, to determine their malignancy,
efficacy of used chemotherapy and to aid in the management
process [6]. Even though PET scan is highly reliable and has a high
sensitivity, other non-cancer cells have been reported to uptake
FDG, such as in sites of infections, inflammation, and healing of
surgical scars, leading to a false positive result [7]. The uptake of
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surgical mesh in PET scan has been observed rarely in the literature,
which can easily mimic malignancy [8,9].

The aim of the current study is to present a rare case of MPM
with good clinical response to chemotherapy, associated with
pericardial dual mesh uptake in PET scan upon follow up. The
report has been written in line with SCARE 2020 guidelines [10].

Patient Information: A 33-year-old married male, manual
worker presented with dyspnea associated with chest pain and
severe headache for a month. He had a history dendritic cell sar-
coma in the neck before 7 years, managed with resection and 21
cycles of radiotherapy. He was assigned to be cured from the
disease.

Clinical findings: the patient was dyspneic, there was decrease
air entry on the right side. SPO2 on room air was 89%.

Diagnostic assessment: chest x. ray showed multiple pleural
based masses with decrease right lung volume (Fig. 1). Chest
computed tomography (CT) scan showed multiple lobulated
pleural masses involving right hemithorax (Fig. 2). Open pleural
biopsy under local anesthesia and sedation was performed. The
result of the histopathological examination showed epithelial type-
mesothelioma.

Therapeutic intervention: The patient underwent 3 sessions of
cisplatin and pemetrexed combination chemotherapy. About 80% of
the masses regretted. The patient was prepared for general anes-
thesia. In left lateral position, through classical thoracotomy inci-
sion, total pleurectomy was performed. Part of the diaphragm with
the right side of the pericardium was resected. The resected part of
the pericardium was replaced by a dual surgical mesh (4 x 10 cm)
followed by a final session of cisplatin and pemetrexed
chemotherapy.

Follow-up and outcomes: The MPM was successfully removed
and the patient's response to chemotherapy was optimal. In the 5th
month after surgery, PET scan of the patient sugessted the evidence
of avid uptake along the right paracardiac region of about 4 x 10
cm, mimicking tumor recurrence. Other PET scan with six month
interval showed the same shadow with lessor activity. One year
later, the patient was healthy and free of reoccurrence.

Fig. 1. Plain chest x-ray shows multiple lobulated shadow at the periphery of the right
hemithorax.
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Fig. 2. Computed tomography scan (axial view) showing multiple pleural based
lobulated masses suspecting mesothelioma.

2. Discussion

MPM is a rare neoplasm of the pleura with a very high tendency
for malignancy [1]. Malignant mesothelioma may develop in
different parts of the body besides the pleura, such as in the peri-
toneum, tunica vaginalis, and pericardium. MPMs constitute nearly
70% of all malignant mesothelioma cases followed by nearly 30% in
the peritoneum with very rare occurrence in other epithelial linings
[11].

Regarding the pathogenesis of MPM, it has been reported that
80% of all cases are correlated to asbestos exposure, even though a
portion (20%) of the patients have not been reported to have any
asbestos exposure, indicating a genetic risk factor in these cases [4].
According to the previous researches, males are the main affected
gender for the disease with a mean age of 75 years [12]. Symptoms
associated with MPM may develop after extensive progression of
the disease, which can include dyspnea, chest pain, pleural effusion
in more than 60% of the cases [13]. The case in the current study
was a 33-year-old male without any known exposure to asbestos,
he was presented with dyspnea, chest pain, and severe headache
for a period of one month.

Based on the symptoms and the history of asbestos exposure,
chest CT scan can be performed to visualize the extend and location
of the tumor [14]. Meanwhile PET scan has been commonly used in
the diagnosis of mesotheliomas which have been proven to be
more reliable in regard of cancer staging when compared to CT
counterpart [15]. However, biopsy and histological examination are
crucial to examine viable cancer cells and to confirm the diagnosis
of MPM [5]. Despite the reliability of PET scan, they have been re-
ported to be associated with occasional false positive results in a
few clinical settings, such as surgical scars, inflammation, and
infection [7].

The management of MPM presents an extreme challenge as it is
well known by its poor prognosis and fatality, with a life expec-
tancy of 12—18 months [2]. Treatment options regarding MPM are
limited and patient response to chemotherapy treatment is very
poor with only 35% via the administration of combined cisplatin
and pemetrexed, and even less when cisplatin is administered
alone. Even if any response is achieved through the combination of
these drugs, cancer progression continues [16,17]. Despite some
progression in MPM therapy in the past decade, the optimal
management approach is yet to be addressed. However, two ther-
apeutic approaches have usually been used regarding MPM treat-
ment; induction chemotherapy followed by resection, and
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resection followed by chemotherapy. Yet, increase in survival rate
has been rather small [18]. According to a study by Thomas and
colleagues in 2020, the addition of radiotherapy to the combination
of chemotherapy plus resection might improve clinical outcome of
these cases, however sufficient data regarding this trimodal ther-
apy is currently lacking [3]. In this study, the patient underwent 3
sessions of cisplatin and pemetrexed chemotherapy induction fol-
lowed by resection of the tumor and the implantation of a dual
pericardial surgical mesh proceeded by a final session of cisplatin
and pemetrexed chemotherapy.

Surgical mesh is usually used in inguinal hernioplasty. Mesh
implants have rarely been reported to contribute to postoperative
false positive result in PET scan due to FDG uptake, which can easily
be mistaken for malignancy [7,9,19—21]. In some cases, mesh up-
take can be detected even 25 years after implantation [22]. In the
5th month after surgery, PET scan of the patient suggested the
presence of a malignant intrathoracic tumor in the mesh location,
which indicated a false positive result of FDG PET scan.

In conclusion; MPM is a rare type of cancer with an increasing
incidence and poor survivability that rarely responds to chemo-
therapy and other unimodal approaches. The best therapeutic
approach can be multimodal therapies that include surgery,
radiotherapy, and chemotherapy before and after surgery. Follow
up of patients with previous mesh implantations via FDG PET scan
can produce false positive result by mimicking malignancy, hence
require careful revision of patient history to avoid
misinterpretation.
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