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Tumors of the meningovascular series meningiomas (synonyms: mushroom-shaped 

tumor of the dura mater, fibroendothelioma, meningothelioma, arachnoidendothelioma, 

arachnoid meningioma) are among the most common brain tumors in neurological 

practice, accounting for 11 to 34% of all intracranial neoplasms, occupying the second 

place among all brain tumors and the first place in occurrence in the group of tumors 

originating from the meninges [1, 2, 3, 4, 5]. The term "meningioma" was introduced in 

1922 at the suggestion of H. Cushing to denote extracerebral, expansively growing tumors 

of the dura mater (Fig. 1) [6, 7, 8]. 

Meningioma in most cases originates from the arachnoid endothelial splits (pachyon 

granulations) of the vascular (arachnoid) mater, tightly fused with the dura mater, less 

often from the pia mater of the brain and spinal cord, rarely from the vascular plexuses of 

the cerebral ventricles or occurs ectopically in the bones of the skull, spine and along the 

nerve roots (Fig. 2) [9, 10, 11]. The function of pachyon granulations is partial filtration of 

cerebrospinal fluid into the venous bed [12, 13, 14]. The number of pachyon granulations 

is small in children, but increases with age. The annual incidence is from less than 1 to 9.5 

cases per 100 thousand population per year [15, 16, 17]. The incidence of meningiomas 

increases with age and reaches about 8 cases per year per 100 thousand people aged 70–79 

years. The peak incidence is from 40 to 60 years (58%) [18,19, 20]. Most authors believe 

that meningiomas are significantly more common in women with an incidence ratio 

between men and women from 1:2 to 1:4 [21, 22, 23, 24, 25]. According to American 

authors [26, 27, 28], no gender differences were found. According to A.V. Kozlov [29, 

30], today it can be considered proven that there are no gender differences in the incidence 

of meningiomas at a young age and after 79 years. In children under 16 years of age 

(accounting for no more than 1–2% of all meningiomas), malignant atypical and 
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aggressive meningiomas are more common, which are often combined with 

neurofibromatosis [31, 32, 33, 34]. Depending on the cellular structure of the tumor 

(WHO, 1993), benign meningiomas (typical), semi-benign (atypical), papillary and 

malignant (anaplastic) are distinguished. Benign meningiomas have 11 histological 

variants [35, 36,]. More than 90% of meningiomas are histologically benign [37, 38, 39]. 

The nodes of multiple meningiomas in a patient can have both the same and different 

histostructures, which depends on the tissues surrounding the tumor [6]. 

Factors that increase the likelihood of meningiomas include X-ray and radioactive 

irradiation, head trauma, dietary nitrates, exposure to elevated magnetic fields, and steroid 

hormone levels [40, 41, 42]. Variants of chromosomal abnormalities detected in men and 

women with meningioma have been described [43]. In most cases, meningiomas are 

sporadic (non-inherited) tumors, although there are isolated reports of familial forms [44, 

45]. Only 1–2% of all brain tumors develop within hereditary syndromes (genetic factor), 

such as neurofibromatosis type II (NF2). Risk factors for the development of multiple 

meningiomas include X-ray irradiation of the scalp, as well as a hereditary genetic factor 

[46, 47]. Multiple intracranial meningiomas (primary multiple tumors) occur among all 

tumors of the meningovascular series in 0.9–18.9% of cases and are caused by gene 

mutations, hereditary diseases, or have a polygenic-multifactorial nature [48, 49, 50]. They 

are characterized by a predominance of women by gender, working age (fifth to sixth 

decade of life), and often young age of patients (patients with neurofibromatosis type II 

aged 20–40 years), difficulty in clarifying the diagnosis in the early stages, as well as a 

high level of patient disability [51]. In childhood, multiple meningiomas are extremely 

rare (casuistic observations have been described). According to the mechanisms of 

occurrence, a distinction is made between multicentricity, dissemination along the 

cerebrospinal fluid pathways, or implantation during surgery [52]. Currently, multiple 

meningiomas are understood to mean several (two or more) separately located tumors that 

have no obvious connection with each other. Meningomatosis includes multiple adjacent 

tumors only in patients with neurofibromatosis [53]. Homolateral and heterolateral 

location of nodes of multiple meningiomas occurs equally often [54]. The clinical features 

of multiple meningiomas are the tendency to a progressive course, as well as the 

complexity of clinical syndromology, reflecting the multifocal nature of the process [55]. 

In the presence of several meningiomas, only one, the "leading" tumor, manifests itself 

clinically, while the rest remain asymptomatic [56]. According to a number of authors, the 

clinical symptoms of multiple meningiomas are characterized by three variants and are 
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represented either by an asymptomatic course in the structure of neurofibromatosis type 2, 

or by general cerebral symptoms, or by focality [57, 58, 59,]. Also, from a clinical 

standpoint, it is possible to divide meningiomas into primary multiple, characterized by 

moderate aggressiveness and a benign course, and sequential multiple, which may also 

include anaplastic tumor variants with aggressive growth [60]. In the period from 2005 to 

2010, at the Department of Neurology (Head – Prof. V.I. Shmyrev) of the Federal State 

Budgetary Institution “Educational and Scientific Medical Center” of the Presidential 

Administration of the Russian Federation, 58 patients with cerebral meningiomas aged 

from 46 to 89 years were comprehensively examined. In 5 patients (8.6%), 2 men and 3 

women aged 48 to 76 years (mean age 66.2 years), multiple meningiomas of ipsilateral (in 

1 case) and contralateral (in 3 cases) locations were detected, and in one patient 

meningiomas were localized in the orbit and contralateral hemisphere. The sizes of 

meningiomas ranged from 48 to 10 mm in diameter. The number of meningiomas detected 

in patients varied from 2 to 5: 2 meningiomas were detected in 3 patients, there was one 

patient with 3 and 5 meningiomas. In patients with multiple meningiomas, clinical and 

neurological manifestations similar to those observed in patients with a single space-

occupying lesion were observed, namely: cerebral circulatory insufficiency 

(pseudovascular variant of the clinical course of meningiomas [61]. According to the 

results of Echo-EG, the absence of dislocation of midline structures (5 patients), signs of 

intracranial hypertension (4 patients), a split and increased amplitude M-echo signal with 

additional pulsating signals (4 patients) were determined, which can be explained by the 

relatively small size of meningiomas with the absence of perifocal edema. EEG 

demonstrated the presence of reduced epiphenomena in 4 patients and mild signs of 

dysfunction of the midline structures of the brain in 1 patient. 

Conclusion Similar symptoms in a number of neurological diseases cause certain 

diagnostic difficulties. In this case, multiple brain lesions are the most difficult. In this 

regard, the most important is a comprehensive examination of patients with neurological 

deficit at the earliest possible stage of the disease, as well as their dynamic observation. 

The scope of diagnostic measures in this case should include such modern neuroimaging 

methods as MRI (CT) and PET. 
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