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Abstract
Malignant pleural mesothelioma usually has a median survival of only nine months from diagnosis, with
death usually due to thoracic disease. This has led to the belief in the past, that mesothelioma rarely has
distant metastasis with cerebral metastasis accounting for only three percent.

This is a unique case of known malignant mesothelioma with distant haemorrhagic metastasis to the
brain. This article reviews the imaging evaluation of patients with suspected intracranial involvement and
malignant pleural mesothelioma and describes typical imaging �ndings of parenchymal brain metastasis
on computed tomography and magnetic resonance imaging. The incidence of haemorrhagic brain
metastasis and various treatment option have also been brie�y discussed.

Background
Malignant pleural mesothelioma (MPM) is a rare, highly invasive tumour that arises from the mesothelial
cells of the pleura or peritoneum and is associated with a bad prognosis (1). The liver, adrenal gland,
kidney, and bone are the most common metastatic locations (2). Although MPM is known to spread
hematogenous, intracranial metastases are rare to the brain (3). This is due to the short survival clinical
course of MPM (4). The multiple cases of brain metastasis from MPM recorded were discovered after
death (5–7).

 

A retrospective analysis of 164 MPM patients 67% had been diagnosed with distant metastatic disease,
with a high frequency of bone (19%), visceral (14%), contralateral lung (35%) peritoneal (22%) and only
(5%) brain metastases (8). A further case series from post-mortem examinations of 318 patients
quanti�ed brain metastases as 3% (9) with another systematic review reporting incidence as 2.7% in
autopsy patients (10).

 

 

Patients with MPM will continue to live longer because of advances in treatment, and more patients will
be diagnosed with metastatic disease. Therefore, it's critical to recognise mesothelioma's metastatic
potential. This is a unique case of known MPM which highlights the frequency of distant brain
metastases and encourages further radiological investigations in the presence of symptoms.

Case Description
A 67-year-old female patient presented with bilateral lower limb weakness, unsteadiness, and an episode
of loss of consciousness.
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She was known to have malignant pleural mesothelioma (MPM) of the biphasic histologic subtype for
which she underwent 5 cycles of chemotherapy (Carboplatin and Pemetrexed). It was discontinued due to
toxicity and poor performance status following which her disease progressed. 

 

Plain computed tomography (CT) head (�g 2) performed for neurological impairment demonstrated two
discrete supra and infratentorial hyperdense lesions with surrounding oedema. The subsequent magnetic
resonance imaging (MRI) (�g 3) demonstrated well-de�ned intra axial mass lesions at the left parietal
and posterior fossa cerebellar hemisphere. It contained blood products with T1 hyperintensity on T1
weighted imaging (T1WI). The lesions depicted peripheral contrast enhancement with blooming artefact
on gradient echo (GRE) sequence re�ecting haemorrhagic nature.

 

Staging CT (Chest, Abdomen & pelvis) did not show any other synchronous primary tumour. Hence, a
diagnosis of intracranial metastasis was made secondary to the known pleural mesothelioma. She and
her family refused further treatment, and the patient died eight months after.

Diagnosis:

Haemorrhagic brain metastasis from Malignant pleural mesothelioma

Discussion
Cerebral metastasis from MPM is classically haemorrhagic. The clinical characteristics differ depending
on the CNS area involved, with the cerebral cortex, cerebellum, intracranial meninges, and spinal cord
being the most commonly involved regions, and the midbrain, pons, or brainstem being less common
(10). Perineural spread, leptomeningeal carcinomatosis, and most commonly haematogenous spread
leading to parenchymal deposits are all possible mechanisms for CNS metastases (11).

The histologic appearance of MPM brain metastases may be comparable to glioblastoma multiforme
(12). There are three histological kinds of MPM: sarcomatous, epithelial, and biphasic (2). Patients with
sarcomatous histology have the poorest prognosis, and conventional treatments, such as surgery or
chemotherapy are ineffective (13). According to the existing research, in one review study 11% of patients
with cerebral metastases exhibited histological differences from the initial tumour indicating histological
differentiation into more aggressive histological subtype (10).

CT is the �rst line imaging modality for patients with new neurological impairments (14). Acute
haemorrhagic metastases to the brain appear hyperdense on non-contrast CT and are surrounded by
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varying vasogenic oedema (15). Contrast enhanced CT and MRI have higher sensitivity demonstrating
T1WI hyperintensity, depending on the age of haemorrhage associated with diffusion restriction and
peripheral enhancement on contrast administration (15). T2*-weighted GRE MRI is a sensitive tool for
early detection of metastases displaying haemorrhagic changes (16).

Although MPM with brain metastasis is considered a fatal disease (17), most patients with this stage are
discharged without therapy or with simply anti-oedema medication (18). Other treatment options include
resection, whole- brain radiation, stereotactic radiotherapy, systemic corticosteroids, intrathecal or
systemic chemotherapy, and immunotherapy, but only a few instances have shown a therapeutic
response (10). Moreover, it is noted that brain metastasis can reappear within 5–7 months following
surgical or after regression in response to systemic treatment (3, 19).

Local disease progression rather than distant metastasis is the most common cause of death (20). The
overall survival of patients with brain metastases is noted to be worse than that of patients without brain
metastases with a mean survival of 3 months (3, 18).

Conclusion
With newer treatments and increasing survival rate associated with mesothelioma nowadays, more cases
are discovered with brain metastasis which was initially only noted on autopsy. The prognosis with
malignant mesothelioma continues to be clinical and tumour histology. Associations between
haemorrhagic brain metastasis and mesothelioma should be considered one of the differential
diagnoses with known background history.
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Figures

Figure 1

See image above for �gure legend.
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Figure 2

See image above for �gure legend.
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Figure 3

See image above for �gure legend.


