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About 3 Cases and Review of Literature
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Abstract
Meningeal metastases are rare entities in clinical practice, they are frequently observed in known 
cancer patients, cause of the improvement of life expectancy and diagnostic means; they represent 
about 8% of metastases of the Central Nervous System (CNS).

We report three original observations of patients without neoplastic history, initially transferred 
from the Emergency Department (ED), who are operated for a solitary leptomeningeal process 
whose appearance on CT scan and MRI was a meningioma. The histological study confirmed 
the metastatic nature of the lesions and the extension assessment allowed detecting the unknown 
primary tumor. The post therapeutic follow-up did not show any complications or tumor recurrence 
in our cases.

Although rare, leptomeningeal metastasis can radiologically mimic the typical appearance of a 
meningioma, which leads to consider this pathology as a differential diagnosis of meningioma. In the 
light of these observations and through a review of literature, we will discuss the physiopathological, 
clinical, paraclinical, therapeutic and evolutionary aspects of this pathology.
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Introduction
Intracranial dissemination of metastatic tumor cells remains a redoubtable complication that 

usually occurs at the late stage of cancerous disease. Autopsy studies showed that 20% to 25% of 
cancer patients would develop brain metastases [1]. Meningeal Metastases (MM) are usually 
multifocal and rarely isolated. The isolated one is rare and their incidence has rarely been studied. 
The meningeal location is often diffuse realizing a real meningeal carcinomatosis or rarely unique 
taking the appearance of a meningioma with a dural attachment. Exceptionally, primary CNS 
tumors are responsible of leptomeningeal lesions by dissemination of tumor cells. The diagnosis 
of MM is made at the late stage of the evolution of the cancerous disease or often in post-mortem. 
Our study concerns three original observations of patients without neoplastic history, initially 
transferred from the Emergency Department (ED), whose initial diagnosis was meningioma but 
postoperative finding was in favor of metastatic leptomeningeal process.

Clinical Cases
Observation 1

A 40-year-old man, with no pathological history, admitted to the ED for rapidly progressive 
right hemiparesis in 15 days. The medical history did not find any warning signs and clinical 
examination was normal. Cerebral MRI showed a well-defined fronto-parietal intracranial process 
that enhanced homogeneously after gadolinium injection (Figure 1). The radiological aspect 
of this process with a leptomeningeal insertion base evoked a meningioma. After admission to 
neurosurgery, total resection of the tumor was performed through frontoparietal craniectomy. The 
histological and immunohistochemical examination of the operative specimen showed that it was a 
secondary site of renal adenocarcinoma. A complement of thoracoabdominal CT finds a left renal 
mass, extended to peri-renal fat without other secondary locations. A large left nephrectomy was 
performed, followed by external cerebral radiotherapy. The evolution was marked by a complete 
recovery of the neurological deficit and the patient's follow-up for eight months did not show signs 
of local or distant recurrence.
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Observation 2
A 65-year-old chronic smoking patient who was admitted to 

the ED for progressive onset since 2 months of dizziness, headache 
and vomiting. The neurological examination found kinetic 
cerebellar syndrome associated to signs of pyramidal irritation on 
the left side. A cerebral CT showed a homogenous posterior fossa 
process that was strongly enhanced after contrast injection and was 
responsible of ventricular dilatation. Cerebral MRI showed that it 
was a left pontocerebellar angle process with implantation base on 
the cerebellar tent taking gadolinium in a homogeneous manner; 
Evoking a meningioma of the cerebellum tent (Figure 2). The patient 
underwent left retrosigmoid surgery with complete excision of the 
extra-axial process based on dural insertion. Postoperative follow-up 
was favorable marked by the improvement of the symptoms while 
histological examination showed that it is a metastasis of a pulmonary 
adenocarcinoma. A left hilar lung process was evidenced by thoracic 
CT and biopsy under fibroscopy confirmed the carcinomatous 
nature of the lesion. After these findings, systemic chemotherapy was 
recommended, but the patient was lost.

Observation 3
A 58-year-old man, with no significant pathological history, 

presenting 3 months before a rapidly progressive weakness of the left 
side of his body, complicated by the occurrence of partial epileptic 
seizures and headaches, which motivated his consultation in the 
Emergency Room. The neurological examination had found spastic 
left hemiparesis rated 3/5 predominantly crural. Cerebral CT showed 
a well-defined homogenous parasagittal parietal lesion that enhanced 
strongly after contrast injection. The brain MRI showed an extra-axial 
process of the vertex with a base of implantation on the cerebral falx 
coming into contact with the sagittal sinus which remains permeable; 
all this evokes a meningioma of the middle third of the cerebral falx 
(Figure 3). The patient was operated by an interhemispheric approach 
with a complete excision of the extra-axial process, the histological and 
immunohistochemical examination showed that it was a secondary 
localization of colonic adenocarcinoma; Abdominal CT showed a 
colonic tumor associated to a retroperitoneal lymphadenopathy. A 
large colectomy was performed then supplemented by an external 
cerebral radiotherapy. The evolution was marked by a progressive 
recovery of the neurological deficit and the patient's follow-up for 6 
months did not show signs of local or distant recurrence.

Discussion
Meningeal Metastases (MM) would be present in 10% of patients 

who died from cancer. MM located only at the dura mater would 
account for half [2,3]. Tumors most frequently responsible of MM are 
breast and lung cancer for respectively 50% and 17% of MM causes 
[2]. In terms of affinity, breast cancer then melanoma and prostate 
cancer have the greatest tropism for the dura mater, for respectively 
32%, 11% and 9% in the autopsy study of Takakura [1]. The diagnosis 
of MM is made at the late stage of the evolution of the cancerous 
disease or often in post-mortem. Rarely, the meningeal location is 
indicative of the primary neoplasm; this was found in 1% of cases [4].

Dissemination to the dura mater could be done in several ways 
[1-5]:

•	 Direct extension of tumor cells initially implanted in the 
skull bone, intracranial bone metastases associated with MM are 

Figure 1: MRI brain Sp T1 before injection of gadolinium (A) and after 
injection (D) and Sp T2 (B and D) showing a left frontal process in iso signal 
T1 and T2 enhanced after injection of gadolinium, the base of dural insertion 
evoking a meningioma of convexity.

Figure 2: MRI in Sp T1 after Gadolinium injection and in T2 Sp, showing the 
process of posterior fossa insertion based on the cerebellum tent, we note 
the perilesional edema relevant to the brainstem.

Figure 3: Spinal MRI in Sp T1 after gadolinium injection and in T2 Sp, 
showing a well-defined oval process isointense to the gray matter in T1 and 
T2 clearly enhanced by contrast, located in extra-axial with implantation base 
on the cerebral falx, responsible of edema erasing cortical furrows.
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found in 15% of cases;

•	 Lymphatic propagation by contiguity from the cervical 
ganglia, the metastatic cells could then penetrate the epidural spaces 
through the base orifices hematogenously from the meningeal arteries 
or through the venous sinuses via the Batson plexus.

MM are usually multifocal and rarely isolated, they can take a 
nodular form with protrusion in the subdural spaces and adhere to the 
arachnoid. They can secondarily invade the leptomeninges (especially 
by infiltrating along the cranial nerves) and the cerebral parenchyma. 
Out of cerebromeningeal invasion, the two main complications of 
MM are cerebral thrombophlebitis and subdural hematoma.

Cranio-spinal imaging allows early diagnosis that is increasingly 
sensitive and specific due to the development of acquisitions and 
MRI sequences. On the other hand, the radiological appearance 
of solitary leptomeningeal metastases is difficult to distinguish 
from other classic meningeal processes; within first, meningiomas; 
these metastases appear in iso signal T1 and T2 with an intense 
and homogeneous enhancement after injection, based on dural 
insertion and presenting the classic sign of the comet tail described 
as pathognomonic sign of meningiomas [4]. Other neoplasms, 
as palsmocytoma, lymphoma, ependymoma, actinomycoma 
and xanthoastrocytoma or granulomatosis such as tuberculoma, 
sarcoidosis and pachymeningitis, may take on the same radiological 
aspect [6,7].

The CSF study can show biochemical or cytological disturbances 
such as low glucose in 30% of cases, high protein in 80% of cases, high 
leukocyte levels, especially in lymphocytes but mainly the presence of 
tumor cells, whose absence should not eliminate the diagnosis. The 
sensitivity of this examination can reach 85% after a second or third 
CSF sample [8,9].

Therapeutically, these lesions are often wrongly operated for 
benign meningiomas because of their imaging aspects and outside 
of neoplastic context. As was the case with our three patients and in 
most cases reported, only the histological examinations redress the 
diagnosis.

Subsequent therapeutic management is a controversial subject. 
The treatments are based on the combination of radiotherapy, 
systemic therapy (cytotoxic, hormonal therapy, targeted therapies) 
and intrathecal chemotherapy. The choice of therapy would depend on 
the nature of the tumor, its evolutionary potential, neurological status 
and the patient's Karnofsky. Radiotherapy and especially intrathecal 
chemotherapy improves or stabilizes neurological symptoms in 30% 
to 70% of cases according to series [10]. However, despite the initial 
improvement, the average survival of treated patients is only 3 or 4 

Case Age (year)/Sex Pathological 
history Clinical presentation MRI findings Treatment Histological 

examination

Other 
organs 
location

Outcome/follow up

1 40/M None Right hemiparesis Left frontal  extra-
axial process

Surgery + 
radiotherapy renal adenocarcinoma Kidney Good without 

recurrence/8 months

2 65/M Chronic smoking 

Dizziness, headache, 
vomiting, cerebellar 
signs and left side 
pyramidal irritation.

Right ponto-
cerebellar angle 

process with 
insertion based on 
the cerebellum tent

Surgery + 
chemotherapy

pulmonary 
adenocarcinoma Lung died/6 months

3 58/M None 

Progressive weakness 
of the left side of the 
body, Partial epileptic 
seizures, headache

Extra-axial process 
of the cerebral falx

Surgery + 
radiotherapy

colonic 
adenocarcinoma Colon Good without 

recurrence/6 months

Table: Summary of clinical characteristics of 3 cases with Solitary meningeal metastasis simulating a meningioma.

months for all cancers combined and the 1-year survival rate rarely 
exceeds 10% [11]. Recently, it has been statistically demonstrated that 
treatment with Epidermal Growth Factor (EGF)-Tyrosine Kinase 
Inhibitors (ITKs), including Gefitinib and Erlotinib, significantly 
prolongs the survival of a subgroup of patients with leptomeningeal 
metastases secondary to Small cell lung carcinoma, The response is 
still variable depending on the presence or the absence and the type 
of EGF mutation [12].

Conclusion
Isolated Meningeal Metastases (MM) is rare and their incidence 

has rarely been studied. They would be present in 10% of patients who 
died from cancer, and tumors most frequently responsible of MM are 
breast and lung cancer for respectively 50% and 17%. The diagnosis 
is made at the late stage of the evolution of the cancerous disease 
or often in post-mortem. Although rare, leptomeningeal metastasis 
can radiologically mimic the typical appearance of a meningioma, 
which leads to consider this pathology as a differential diagnosis of 
meningioma.
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