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Despite multiple diagnostic toolkits, the diagnosis of diffuse malignant pleural meso-
thelioma relies primarily on proper histologic assessment. The definitive diagnosis of
diffuse malignant pleural mesothelioma is based on the pathologic assessment of
tumor tissue, which can be obtained from core biopsy sampling, pleurectomy, or
other more extensive resections, such as extrapleural pneumonectomy. Given its
rarity and overlapping microscopic features with other conditions, the histologic
diagnosis of diffuse malignant pleural mesothelioma is challenging. This review dis-
cusses the pathologic features and the differential diagnosis of diffuse malignant
pleural mesothelioma, including select diagnostic pitfalls.
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 383
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Malignant pleural mesothelioma (MPM) is a rare, aggressive malignancy of the
pleural lining associated with asbestos exposure in greater than 80% of cases. It
is characterized by molecular heterogeneity both between patients and within indi-
vidual tumors. Next-generation sequencing technology and novel computational
techniques have resulted in a greater understanding of the epigenetic, genetic,
and transcriptomic hallmarks of MPM. This article reviews these features and dis-
cusses the implications of advances in MPM molecular biology in clinical practice.
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Malignant pleural mesothelioma (MPM) is an asbestos-related neoplasm that can
only be treated successfully when correctly diagnosed and treated early. The
asbestos-exposed population is a high-risk group that could benefit from sensitive
and specific blood- or tissue-based biomarkers. We review recent work with
biomarker development in MPM and literature of the last 20 years on the most prom-
ising blood- and tissue-based biomarkers. Proteomic, genomic, and epigenomic
platforms are covered. SMRP is the only validated blood-based biomarker with
diagnostic, monitoring and prognostic value. To strengthen development and
testing of MPM biomarkers, cohorts for validation must be established by enlisting
worldwide collaborations.
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Staging of malignant pleural mesothelioma has been challenging because of a
paucity of cases and poor survival. At least 5 staging systems were proposed before
1990 until the first consensus system was published in 1995. This system used tu-
mor, node, metastasis designations and borrowed heavily from parenchymal lung
cancer descriptors. With the establishment of a database to collect cases from
1995 to 2013, evidence-based revisions to the 1995 staging classification were pub-
lished in 2016.With improving imaging technology, clinical staging will becomemore
refined and, it is hoped, more useful for prognostication even without operative
resection.
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In the absence of standardized treatment algorithms for patients with malignant
pleural mesothelioma, one of the main difficulties remains patient allocation to ther-
apies with potential benefit. This article discusses clinical, radiologic, pathologic,
and molecular prognostic factors as well as genetic background leading to preoper-
ative identification of benefit from surgery, which have been investigated over the
past years to simplify and at the same time specify patient selection for surgical
treatment.
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Extended pleurectomy and decortication (ePD) is a difficult operation performed for
the surgical resection of malignant pleural mesothelioma that can achieve a macro-
scopic complete resection with preservation of the lung. With lower perioperative
mortality, similar long-term survival, and better tolerance in patients with lower per-
formance status, ePD has become the preferred operation rather than extrapleural
pneumonectomy despite lack of a direct comparison. As ePD has become more
popular, international collaboration is underway to create surgical guidelines based
on collection of operative data. These efforts will improve the safety and standard-
ization of this operation.
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Extrapleural pneumonectomy (EPP) is the most extensive form of surgery for meso-
thelioma, involving en bloc resection of visceral and parietal pleura, lung, diaphragm
and pericardium, with reconstruction of the pericardium and diaphragm. It can be
performed safely in carefully selected patients. It should be performed in experi-
enced centers as part of a multimodality treatment plan. The SMART approach,
with a short course of induction hemithoracic radiation followed by EPP has demon-
strated safety and value of hypofractionated hemithoracic radiation combined with
complete macroscopic resection. We are conducting a clinical trial with oligofractio-
nated hemithoracic radiation in early-stage mesothelioma.
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The treatment of malignant pleural mesothelioma with radiation therapy has always
been a technical challenge. For many years, radiation therapy was delivered after
extrapleural pneumonectomy with acceptable results. As the utilization of pleurec-
tomy/decortication increased, techniques, such as pleural intensity-modulated radi-
ation therapy (IMRT) have been introduced. The experience with these techniques
have grown and multiple trials using IMRT, both in the setting of extrapleural pneu-
monectomy or pleurectomy, are being conducted to assess its effectiveness.
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Malignant pleural mesothelioma is an aggressive, deadly cancer often requiring
input from multiple medical disciplines. Treatment has evolved over the last several
decades with increasing evidence and ongoing advances in chemotherapy, radia-
tion, and immunotherapy; however, no standard treatment regimen has yet been
defined. Regardless of the overall strategy, surgery remains the foundation of treat-
ment to remove macroscopic disease, and preservation of lung parenchyma via
extended pleurectomy/decortication may be preferable to extrapleural
pneumonectomy.
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