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A B S T R A C T 

Epidemiological and statistical studies around the world, as a rule, focus 

on malignant cases in various structures of the central nervous system, 

which is why there are no true data on benign neoplasms of the spinal 

cord and the central nervous system as a whole . 

Despite the existence of several projects in the world to study CNS 

neoplasms, the epidemiological data of primary spinal cord tumors are 

poorly studied, there are no uniform indicators that could represent the 

true frequency and increase in the incidence of primary spinal cord 

tumors. There are few reports in the scientific literature devoted to the 

study of the epidemiology of POSM and the research data vary greatly, 

since POSM has been studied in different countries, regions and localities 

as part of all CNS tumors or in separate nosological forms depending on 

localization and age groups. 
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The prevalence of brain tumors in relation to POSM from among all diseases of the central nervous 

system in the studies of a number of authors was different, so in the work of Razdolsky I.Ya, the ratio of 

OGM to POSM was 1:9, whereas in the studies of Arseni K., Simonescu M. this indicator varied from 1:4 

to 1:6. When studying the data of 1,639 patients with pathologically confirmed POSM published in the 

People's Republic of China (PRC), the average ratio of brain and spinal cord tumors was 1:8 [11,1,23]. 

According to the data of foreign and domestic literature, POSMS account for about 4-16% of all 

emerging tumors from the central nervous system [7]. According to the results of long-term, randomized 

studies that were carried out in countries with high economic growth, the incidence of MSM is the 

highest. In the USA, more detailed data on the incidence of POSM became available by the adoption of 

Law No. 107-260 starting in January 2004, after the inclusion of data on benign formations in the 

registers for the study of primary tumors of the Central nervous System. In the study of the incidence of 

POSM in the USA in 2004-2007, published by Linh M. Duong et al. In 2012, according to CBTRUS, the 

total incidence of MSM (benign and malignant) in these years was 0.97 per 100,000 population. It draws 

attention to the fact that, among all the studied, 2576 cases of malignant MSM and 9136 cases of benign 

MSM were found, respectively, the incidence rate of good-quality MSM was 0.76 per 100,000 population 

and significantly exceeded the indicators for malignant MSM (0.22 per 100,000 population). The largest 

number of POSMS were observed in elderly and senile persons (from 2.0 to 2.5 detected per 100,000), 

and the lowest at the age of 0 to 9 years(0.2 per 100,000 population) [31]. Similar indicators of the 

incidence of MSM were given by researchers in different countries of the world: in Croatia - 1.60 per 

100,000 population per year, in France – 1.20 per 100,000 population per year, Estonia - 0.80 per 100,000 

population per year, which once again confirms the rarity of this pathology [26]. 

There is no consensus among researchers on the incidence of MSM among the male and female 

populations, and these data vary dramatically. In the USA from 19980 - 2002 according to Schellinger et 

al. POSM was diagnosed in 55% of women, compared with 45% in men, the same data is cited by 

Engelhard et al in 2010 (56.7% in women and 43.3% in men) and Linh 
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M. Duong et al. in 2012 (60% for women and 40% for men) [31,41,18]. According to the described studies 

the incidence of male and female population is different, women were significantly more likely to be sick 

men. In Japan, when studying the data of 678 patients from 2000 to 2009, it is of particular interest that 

POSM was more common in men - 55.6% than in women - 44.4%. Similar research data from China (men 

- 60.3%, women - 39.7%), Taiwan (men - 56.5%, women - 43.5%), suggests that in Asian countries, 

POSM is mostly often found in men, whereas in non-Asian countries, women prevail [47,19]. According 

to some authors of the POSM, there is a predominant localization depending on age, so in childhood and 

adolescence, more than half of the tumors are diagnosed in the upper cervical spinal cord and the roots of 

the ponytail, in the elderly and senile age -almost up to 90% are located in the thoracolumbar spinal cord 

[41]. In patients aged 20-50 years, more than 50% of the cases are located in the thoracic region, up to 

20% of cases are diagnosed in the cervical region and in 30% of the tumors are located in the lumbar 

spinal cord [8]. 

Spinal cord tumors growing from the whitest matter are classified as intramedular tumors, which make up 

from 30 to 50% of the POSM, but at the same time do not exceed 3% of all tumors of the central nervous 

system. They are often manifested in childhood (up to 35%), and extramedullary – in adults [4,5]. The 

frequency of occurrence in the population averages 0.5 in women and 0.3 in men per 100,000 population 

per year. It is known that 90% of intramedullary POSMS are represented by gliomas of low malignancy, 

which can be permanently removed. The most common POSMS among intramedullary spinal cord 

tumors are ependymoma in (63-65%) cases, astrocytomas in (24-30%) cases and at the same time account 

for 4/5 of all intramedullary spinal cord tumors. Other POSMS, such as glioblastoma, occur in (7.5%) 

cases, oligodendroglioma in (3%) cases and other tumors up to (2%) cases [7]. Some IMO are associated 

with genetic diseases, such as Von Hippel-Lindau disease (VHL), which causes hemangioblastoma and 

neurofibromatosis type 2 (NF-2). Intramedular tumors are observed in 19% of patients with NF-2 and 

20% with VHL disease [38]. 

Ependymoma of all glial intramedullary neoplasms of the spinal cord is up to 65% among the adult 

population and more than 10% of all spinal cord tumors. The average incidence of ependyma in the USA 

in 2012 was 1.15 per 100,000 population per year, and women slightly prevailed (women - 1.06 per 

100,000 population per year, men -1.24 per 100,000 population per year) [44]. There are various 

histological subtypes of ependyma and most of them can be included in the second type of malignancy, 

classified by WHO. A number of authors claim that end-thread ependymomas can be attributed to 

extramedullary tumors and account for up to 40% of spinal cord ependymomas [16]. At the same time, 

according to literature data, spinal subependymomas can be diagnosed very rarely and often in 

combination with type II neurofibromatosis [4]. 

Among IMO, astrocytoma ranks second in frequency in the adult population and is up to 30% after 

epindema. At the age of 10, astrocytomas reach up to 90% of all glial tumors of the spinal cord, and this 

percentage significantly decreases to 50% by the age of 15 [25]. 

Among spinal astrocytomas, about 75% are benign and 25% are malignant tumors [8]. 

Hemangioblastomas (GAB) are small benign, profusely vascularized single neoplasms that rarely go 

beyond one or two segments, most often located on the posterior or posterolateral surface of the spinal 

cord. Among all spinal cord IMO, GABA are from 3-8% and in about 30% of cases are associated with 

other diseases, such as von Hippel-Lindau disease [6]. These tumors are often found in (40-60%) cases 

with spinal cord cysts having significant dimensions and spreading along the diameter of a solid 

component of the tumor tissue [3]. 

The most common up to (90%) of all spinal cord tumors are extramedullary localization and are detected 

up to 1.2 cases per 100,000 population per year. Tumors such as neurinoma, neurofibroma, meningioma 

are found in 80% of all extra-medullary spinal cord tumors of intradural localization. 

In a comprehensive study of 1,322 patients with intradural spinal cord tumors in the Mayo clinic, the 

majority of patients had revealed neurinomas (29%) and meningiomas (26%), intramedullary gliomas in 

22%, extradural sarcomas in 12%, hemangioblastoma, chordoma, epidermoid cysts in 11% of patients 

[3]. 
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According to the data of medical specialized institutions of Ukraine in 2005, among the treated 489 

patients with intradural extramedular tumors, meningiomas occurred from 16.6 to 33% in children and up 

to 60% in elderly patients. Depending on the age groups, neurinomas accounted for from 25 to 50% of all 

tumors, in elderly patients - 25%, in children - no more than 10-11.1% [12]. 

Meningiomas are slow–growing tumors from the cells of the arachnoid membrane, soft and hard shell, 

occurring most often in middle-aged and elderly people from 50 to 70 years, in childhood these tumors 

are practically not found (no more than 3%), among patients they are more common in women (75-83%). 

In a study of 7,148 patients in the USA from 2004 to 2010, the majority (96.1%) of spinal meningiomas 

were WHO grade I, then WHO grade II (2.5%) and WHO grade III (1.4%) [45]. Combined with 

neurofibromatosis type 1 (NF I), multiple meningiomas account for up to 1-2% [2]. 

Tumors from the roots of spinal nerves account for approximately 25%-30% of the harm of all 

extracellular spinal cord tumors in adults and 14% in children [13]. Neurinomas are more common in 

middle-aged patients (30-50 years), while meningiomas occur in middle-aged and elderly patients [19]. 

Dysembriogenetic tumors (lipomas, dermoids, epidermoids, teratomas) are more common in children 

than in other age groups (up to 5%), and in adults they account for less than 2% of all spinal cord tumors 

and are more often located in the lumbar spine. The embryonic occurrence of these neoplasms causes a 

frequent combination of the tumor with other congenital malformations of the spine and spinal cord. 

Extradural POSM. Most of the authors currently in the POSM group include ex-traditional spinal cord 

tumors. The peculiarities of primary extradural tumors in comparison with intradural ones are their 

histogenetic diversity, large size, the prevalence of malignant forms and pronounced structural changes of 

the vertebrae. According to some data, extradural neoplasms account for up to 32% of all extramedullary 

tumors [13]. 
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