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Abstract 

Background  Primary central nervous system (CNS) tumors are a heterogeneous group of neoplasms, including 
benign and malignant tumors. Since there are many heterogeneities in the prevalence reported in previous studies 
on this type of tumor, this study was performed to determine the overall prevalence of different primary CNS tumors.

Method  The study was conducted as a systematic review and meta-analysis by searching international databases, 
including PubMed, Scopus, Science Direct, Web of science, and the Google Scholar search engine until August 2020. 
After transferring the studies to information management software (EndNote) and eliminating duplicate studies, the 
remaining studies were reviewed based on inclusion and exclusion criteria according to three stages of primary and 
secondary evaluation and qualitative evaluation. Comprehensive Meta-Analysis software, Begg, Mazumdar, and I2 
tests were used for data analysis, publication bias analysis, and heterogeneity analysis, respectively.

Results  After performing the systematic review steps, 80 studies were included for final analysis. Based on 8 stud-
ies, the prevalence of brain tumors was 70.9%. Also, studies on 7 other studies showed that the prevalence of spinal 
tumors was 12.2%. A review of 14 studies showed that the prevalence of neuroepithelial tumors was 34.7%. The analy-
sis of 27 studies reported a prevalence of glioma tumors of 42.8%. Analyses performed on other studies showed that 
the prevalence of pituitary adenomas was 12.2%, embryonal tumors 3.1%, ependymal tumors 3.2%, meningiomas 
24.1%, glial tumors 0.8%, astrocytic 20.3%, oligodendroglial 3.9%, glioblastoma 17.7%, schwannoma 6.7%, medullo-
blastoma 7.7% and Polycystic astrocytomas 3.8%.

Conclusion  As a result, it can be stated that brain tumors are the most common type of primary CNS tumors. It was 
also observed that tumors involving neuroepithelial cells are more common in patients than other types of tumors.
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Related studies
Studies in the field of primary central nervous system 
tumors are broad, and so far, no study has collected data 
from these extensive studies. Certainly, determining the 
general prevalence of nervous system tumors can make 
policy measures in the prevention, diagnosis, and treat-
ment of tumors effective and reduce treatment costs.

Background
Primary tumors of the central nervous system (CNS) are 
a heterogeneous group of neoplasms that include benign 
and malignant tumors [1], which are known as tumors in 
the brain and spinal cord [2]. Various factors such as age, 
race, ethnicity, gender, environmental factors, hormones, 
and genetics can play a role in the etiology of CNS tumors 
[3]. More than 100 types of tumors that are histologically 
different are known as subtypes of CNS tumors. The inci-
dence of each tumor varies with age and tissue involved. 
These tumors include glioma, astrocytoma, embryonal 
tumors, meningioma, and medulloblastoma [4]. Pituitary 
and pineal gland tumors are other CNS tumors [2]. The 
most common malignant tumor among CNS tumors is 
glioblastoma which has the highest mortality rate. On the 
other hand, meningioma is known as the most common 
benign tumor [5].

CNS tumors are not as common as other tumors, such 
as gastrointestinal cancers. However, the number of peo-
ple with CNS tumors has increased over time [6]. CNS 
tumors are the most common type of cancer and the sec-
ond leading cause of death at the age of 19 in the United 
States and Canada [7].

A 2020 study of 242 Indian children found that boys 
were more likely to be infected than girls. This study 
stated that the cerebellum was the most common site of 
tumors in the studied samples, followed by the brain’s 
hemispheres with the highest incidence of tumors [8].

Generally, primary malignancies account for about 
2% of all cancers. About half of CNS tumors are benign. 
However, if benign tumors are not operable and radio-
therapeutic, they can be fatal due to growth in the closed 
space of the skull [9]. A population-based study in 2019 
stated that 5.5 out of 100.00 people develop glioma [10]. 
Another study in Iran stated that 6 out of 100,000 people 
are diagnosed with CNS tumors [11].

CNS tumors are recognized as one of the leading 
causes of death in children and adults [12]. In a way, these 
tumors are the second leading cause of death in children 
and the third leading cause of death in adults [9]. Also, 
the complications of this disease have a great impact on 
the individual, family, and social lifestyle of patients [13].

CNS tumors increase the pressure inside the skull 
or the spinal cord by stimulating or destroying adja-
cent nerve tissue and spreading the mass in a constant 

volume, which causes symptoms. A histological type 
of CNS tumor may show different clinical symptoms 
depending on the anatomical location involved. There-
fore, it seems difficult to diagnose the exact type of tumor 
and its malignancy based on clinical signs [14].

There are several factors associated with CNS tumors 
that should be considered, including the choice of a new 
and appropriate biological treatment method and the 
effect of the natural history of brain development on the 
nature of the disease [13]. CNS tumors can cause men-
tal alteration and neurological disorders and put a heavy 
burden on families and the health system [2].

Because CNS tumors are very diverse and cause differ-
ent complications in different people and cause severe 
disabilities in a person, early diagnosis of tumor type is 
very important. Also, since there is a lot of heterogeneity 
due to previous studies on this type of tumor, the present 
study is conducted to investigate the prevalence of differ-
ent types of primary CNS tumors.

Method
Protocol and information resources
This study was performed by systematic review method 
and following PRISMA (Preferred Reporting Items for 
Systematic Review and Meta-Analysis) [15], and it exam-
ines the prevalence of primary CNS tumors worldwide. 
The search was conducted in the following databases up 
to 29 August 2020: PubMed, Scopus, Science Direct, and 
Web of science (WoS).

Search strategy
Initially, a comprehensive study was conducted to select 
appropriate terms around the title. After selecting key-
words appropriate to this systematic review study, a 
search was conducted in the databases. To access the 
articles, the keywords; central nervous system tumors, 
primary brain tumors, spinal cord neoplasm, glioma, 
meningioma, glioblastoma, oligodendroglioma, medul-
loblastoma, astrocytoma, prevalence, cross-sectional, 
and outbreak were used. The articles were collected in 
Endnote software after performing the search without 
any time limit. To maximize the search comprehensive-
ness, the list of sources used in all related articles found 
in mentioned search was manually reviewed.

Inclusion and exclusion criteria of the study
The inclusion and exclusion criteria of this study were 
designed based on PICOS guidelines. Inclusion crite-
ria for this study included: 1- studies that examined the 
prevalence of primary CNS tumors, 2- observational 
studies, and 3- cross-sectional studies. Exclusion criteria 
included: 1- unrelated study, 2- studies without sufficient 
data, 3- duplication studies, 4- unclear study methods, 
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5- interventional studies, 6- case report studies, and 7- 
studies for which the full text is not available.

Selection and extraction of studies
After transferring all the extracted studies to EndNote 
software, duplicate articles that were identified were 
removed. the researchers reviewed the studies by title 
and abstract by the defined inclusion and exclusion cri-
teria. during the second evaluation process, the full text 
of the remaining articles was re-examined based on the 
inclusion and exclusion criteria. During these steps, stud-
ies were performed by two researchers independently to 
minimize bias. If there was a disagreement between the 
two researchers, the studies were conducted by a third 
party. After these steps, the approved studies entered 
the qualitative evaluation stage to evaluate the methodo-
logical quality. Information on all final articles submit-
ted to the systematic review and meta-analysis process 
is extracted from a pre-prepared checklist. This checklist 
the included article title, first author name, year of pub-
lication, place of study, sample size, sample evaluation 
method, gender, type of study, study population, number 
of people with CNS tumors in general, and the tumor 
type.

Qualitative evaluation of studies
Since cross-sectional observational studies were con-
sidered the inclusion criteria, the STROBE check-
list was used to critique and evaluate the quality of 
articles approved in the previous stages. This checklist 
has 22 items, some of which have several sections, so the 
STROBE checklist contains a total of 32 items that exam-
ine different parts of the study body, including the title, 
abstract, introduction, data collection methods, statisti-
cal analysis methods, and presentation of results. Articles 
that have lost more than 50% of the items defined in the 
STROBE checklist are considered as poor quality articles 
due to their high probability of bias and were excluded 
from the study, so at this stage, studies that were consid-
ered qualitatively as studies of good and average meth-
odological quality entered the analysis process. In the 
present study, based on the evaluation made based on 
the STROBE checklist, 78 articles were entered into the 
systematic review and meta-analysis process as good and 
medium methodological quality studies.

Statistical analysis
The I2 test was used to evaluate the heterogeneity of the 
selected studies. To investigate the dissemination error 
due to the high volume of samples included in the study, 
the Egger test was applied at a significant level of 0.05 
and the corresponding funnel plot. Data analysis was 

performed using Comprehensive Meta-Analysis software 
(Version 2).

Results
In this systematic review and meta-analysis study, the 
information of studies conducted about the prevalence 
of primary central nervous system (CNS) tumors in the 
world until 29 August 2020 was systematically reviewed 
according to PRISMA guidelines. Based on the initial 
search in the database, 2186 possible related articles 
were identified and transferred to the information man-
agement software (EndNote). 535 out of 2186 identified 
studies were duplicated and excluded. In the screening 
phase, out of 1651 studies, the remaining 1513 articles 
were removed by studying the titles and abstracts based 
on inclusion and exclusion criteria. In the competency 
evaluation stage, out of 138 studies, the remaining 60 
articles were removed by studying the full text of the arti-
cle based on inclusion and exclusion criteria due to irrel-
evance. In the qualitative evaluation stage, all 80 studies 
were confirmed by reading the full text of the article and 
based on the score obtained from the STROBE checklist 
(Fig. 1; Table 1). 

Pituitary adenomas
26 studies with a sample size of 331,575 people working 
on pituitary adenomas were obtained, which its highest 
prevalence reported by Gittleman et al. [16]. In contrast, 
the lowest prevalence was reported by Stiller et  al. [17] 
(Table  1). Based on the analysis (I2: 99.6) and publica-
tion results bias of Begg and Mazumdar rank correlation 
test analysis at a significance level of 0.1, heterogeneity 
of the study was not significant (p: 0.566) Meta-analysis, 
according to which the prevalence of pituitary adenomas 
was 12.2 (95% CI 9.4–15.7) (Table 2).

Glioma
In the study of glioma tumors, 27 studies with a sam-
ple size of 303,967 people were obtained. The highest 
prevalence of which was reported by Christensen et  al. 
[18], and the lowest prevalence by Semher et  al. [19] 
(Table 1). The heterogeneity of the study was not signif-
icant according to the analysis (I2 99.9) and publication 
bias results based on Begg and Mazumdar rank correla-
tion test analysis at a significance level of 0.1 (p: 0.113). 
Based on high heterogeneity in the studies, a random-
effects model was used in the meta-analysis, according to 
the prevalence of glioma tumor, which was 42.8 (95% CI: 
29–57.7) (Table 2).

Embryonal tumors
In the study of embryonal tumors, 14 studies with a sam-
ple size of 207,577 people were obtained, the highest 
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prevalence of which was reported by Bauchet et al. [20]; 
however, the lowest prevalence was reported by Gigi-
neishvili et al. [21] (Table 1). Based on analysis (I2: 99.3) 
and the results of diffusion bias according to the Begg and 
Mazumdar rank correlation test analysis at a significance 

level of 0.1, the heterogeneity of the study was not sig-
nificant (p: 0.742). Based on high heterogeneity in the 
studies, a random-effects model was used in the meta-
analysis, according to which the prevalence of embryonal 
tumors was 3.1 (95% CI: 2.1–4.5) (Table 2).

Fig. 1  Flowchart of PRISMA
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Ependymal tumors
33 studies with a sample size of 379,800 people were 
obtained working on ependymal tumors, showing the 
highest prevalence of which was reported by Schlinger 
et al. [22] and the lowest prevalence by Jiginishvili et al. 
[21] (Table  1). A study of the heterogeneity of these 
researches showed the result was insignificant (p: 0.258) 
based on analysis (I2: 99.7) and diffusion bias results 
based on Begg and Mazumdar rank correlation test anal-
ysis at a significance level of 0.1. Based on high hetero-
geneity in the studies, a random-effects model was used 
in the meta-analysis, according to which the prevalence 
of ependymal tumors was 3.2 (95% CI: 2.3–4.4) (Table 2).

Meningioma
In the study of meningioma tumors, 42 studies with a 
sample size of 450,109 were obtained. The highest prev-
alence of which was reported by Dolesk et al., [23], and 
the lowest prevalence by Katesh et al. [24] (Table 1). The 
heterogeneity study of the reports was insignificant (p: 
0.438) according to the analysis (I2: 99.7) and diffusion 
bias results based on Begg and Mazumdar rank correla-
tion test analysis at a significance level of 0.1. Based on 
high heterogeneity in the studies, a random-effects model 
was used in the meta-analysis, according to which the 
prevalence of meningioma was 24.1 (95% CI: 20.5–28.1) 
(Table 2).

Glial tumor of CNS and pineal gland
In the study of glial tumors of CNS and pineal gland, 
17 studies with a sample size of 228,500 people were 
obtained, showing the highest prevalence of which was 
reported by Lim Soo et al. [25], and the lowest prevalence 
was reported by Lim Soo et al. [25] (Table 1). Investiga-
tion of heterogeneity in the studies was not significant (p: 
0.692), based on analysis (I2: 99.4) and publication bias 
results based on Begg and Mazumdar rank correlation 
test analysis at a significance level of 0.1. Based on high 
heterogeneity in the studies, a random-effects model was 
used in the meta-analysis, according to which the preva-
lence of astrocytic tumors of the CNS was 0.8 (95% CI: 
0.4–1.5) (Table 2).

Astrocytic tumors of CNS
In the study of astrocytic tumors of the CNS, 33 studies 
were obtained with a sample size of 375,302 people, dem-
onstrating the highest prevalence of which was reported 
by Croust et  al. [26]. In contrast, the lowest prevalence 
was reported by Jesual et  al. [27] (Table  1). A study of 
the heterogeneity of the research showed the result was 
not significant (p: 0.744), based on analysis (I2: 99.9) and 
publication bias results based on Begg and Mazumdar 
rank correlation test analysis at a significance level of 
0.1. Based on high heterogeneity in studies of the ran-
dom-effects model, Meta-analysis was used, according 

Table 2  Heterogeneity, publication bias, and the overall prevalence of tumors studied in the study based on meta-analysis and 
random analysis

Tumor type Number of 
articles

Sample size Heterogenicity 
(I2)

Publication bias (Begg and 
Mazumdar rank correlation 
test)

Prevalence (95% CI)

Pituitary adenomas 26 331,575 99.6 0.566 12.2 (95% CI: 9.4–15.7)

Glioma 27 303,967 99.9 0.113 42.8 (95% CI: 29–57.7)

Embryonal tumors 14 207,577 99.3 0.742 3.1 (95% CI: 2.1–4.5)

Ependymal tumors 33 379,800 99.7 0.258 3.2 (95% CI: 2.3–4.4)

Meningioma 42 450,109 99.7 0.438 24.1 (95% CI: 20.5–28.1)

Glial tumor of CNS and pineal gland 17 228,500 99.4 0.692 0.8 (95% CI: 0.4–1.5)

Astrocytic tumors of CNS 33 375,302 99.9 0.744 20.3 (95% CI: 15–26.8)

Oligodendroglial 34 387,350 99.5 0.802 3.9 (95% CI: 3.1–4.9)

Choroid plexus 16 219,897 98.5 0.444 0.4 (95% CI: 0.2–0.7)

Tumors of neuroepithelial tissue 14 162,538 99.8 0.324 34.7 (95% CI: 28.6–41.3)

Glioblastoma 26 616,726 99.9 0.133 17.7 (95% CI: 13.9–22.3)

Germ cell tumors 16 104,207 99.7 0.115 2.6 (95% CI: 0.8–8.2)

Brain tumor 8 314,938 99.2 0.710 70.9 (95% CI: 63.1–77.5)

Spinal tumor 7 108,524 99.9 1.000 12.2 (95% CI: 5–27.1)

Schwannoma 6 65,400 93.3 0.259 6.7 (95% CI: 5.3–8.4)

Medulloblastoma 19 172,593 99.6 0.093 7.7 (95% CI: 4.2–13.6)

Pilocytic astrocytomas 16 427,683 99.7 0.162 3.8 (95% CI: 2.3–6.5)



Page 12 of 16Salari et al. European Journal of Medical Research           (2023) 28:39 

to which the prevalence of astrocytic tumors of the CNS 
was 20.3 (95% CI: 15–26.8) (Table 2).

Oligodendroglial
In the study of the oligodendroglial tumor, 34 studies 
with a sample size of 387,350 people were obtained, the 
highest prevalence of which was reported in the study 
of Nielsen et  al. [28] and the lowest prevalence in the 
study of Poschio et  al. [29] (Table  1). Based on analysis 
(I2: 99.5) and publication bias results according to Begg 
and Mazumdar rank correlation test analysis at a sig-
nificance level of 0.1, it was shown that heterogeneity of 
these studies was not significant (p: 0.802). Based on high 
heterogeneity in the studies, a random-effects model was 
used in the meta-analysis, according to which the preva-
lence of oligodendroglial tumor was 3.9 (95% CI: 3.1–4.9) 
(Table 2).

Choroid plexus
In the study of choroid plexus tumors, 16 studies with a 
sample size of 219,897 people were obtained, the high-
est prevalence of which was reported by Basht et al. [20], 
and the lowest prevalence was reported by Caldarella 
et  al. [30] (Table  1). Study heterogeneity of the reports 
revealed no significant result (p: 0.444) based on analysis 
(I2: 98.5) and publication bias results based on Begg and 
Mazumdar rank correlation test analysis at a significance 
level of 0.1. Based on high heterogeneity in the studies, 
a random-effects model was used in the meta-analysis, 
according to which the prevalence of choroid plexus 
tumor was 0.4 (95% CI: 0.2–0.7) (Table 2).

Tumors of neuroepithelial tissue
In the study of tumors of neuroepithelial tissue, 14 stud-
ies with a sample size of 162,538 people were obtained, 
the highest prevalence of which was reported by Luna 
et  al. [31], and the lowest prevalence was reported by 
Jiginishvili et  al. [21] (Table  1). Based on analysis (I2: 
99.8) and publication bias results obtained by Begg and 
Mazumdar rank correlation test analysis at a significance 
level of 0.1, investigation of the heterogeneity showed 
no significant data (p: 0.324). Based on high heterogene-
ity in the studies, a random-effects model was used in 
the meta-analysis, according to which the prevalence of 
tumors of neuroepithelial tissue was 34.7 (95% CI: 28.6–
41.3) (Table 2).

Glioblastoma
In the study of glioblastoma tumors, 26 studies with a 
sample size of 616,726 people were obtained, showing the 
highest prevalence of which was reported by Davis et al. 
[32] and the lowest prevalence was reported by Desandes 
et al. [33] (Table 1). Study heterogeneity based on analysis 

(I2: 99.9) and publication bias results based on Begg and 
Mazumdar rank correlation test analysis at a significance 
level of 0.1 showed no significant result (p: 0.133). Based 
on high heterogeneity in the studies, a random-effects 
model was used in the meta-analysis, according to which 
the prevalence of glioblastoma tumor was 17.7 (95% CI: 
13.9–22.3) (Table 2).

Germ cell tumors
In the study of germ cell tumors, 16 studies were obtained 
with a sample size of 104,207 people, revealing the high-
est prevalence of which was reported by Lee et  al. [34] 
and the lowest prevalence by Calderla et al. [30] (Table 1). 
The heterogeneity of the study was not significant (p: 
0.115) based on analysis (I2: 99.7) and results of publica-
tion bias based on the analysis of the Begg and Mazum-
dar rank correlation test at a significance level of 0.1. 
Based on high heterogeneity in the studies, a random-
effects model was used in the meta-analysis, according to 
which the prevalence of germ cell tumors was 2.6 (95% 
CI: 0.8–8.2) (Table 2).

Brain tumor
In the study done on a brain tumor, 8 studies with a sam-
ple size of 314,938 people were obtained, revealing the 
highest prevalence of which was reported by Ghader 
et al. [35] and the lowest prevalence was reported by Lee 
et al. [34] (Table 1). Study heterogeneity based on analy-
sis (I2: 99.2) and publication bias results based on Begg 
and Mazumdar rank correlation test analysis at a signifi-
cance level of 0.1 showed no significance (p: 0.710). Based 
on high heterogeneity in the studies, a random-effects 
model was used in the meta-analysis, according to which 
the prevalence of brain tumors was 70.9 (95% CI: 63.1–
77.5) (Table 2).

Spinal tumor
In the study performed on the spinal tumor, 7 studies 
with a sample size of 108,524 people were obtained, the 
highest prevalence of which was reported by Schillinger 
et  al. [22], and the lowest prevalence was reported by 
Johansen et al. [36] (Table 1). Study heterogeneity based 
on analysis (I2: 99.9) and publication bias results based 
on Begg and Mazumdar rank correlation test analysis at a 
significance level of 0.1 showed no significance (p: 1.000). 
Based on high heterogeneity in the studies, a random-
effects model was used in the meta-analysis, according to 
which the prevalence of spinal tumor was 12.2 (95% CI: 
5–27.1) (Table 2).

Schwannoma
In the study of schwannoma tumor, 6 studies with a sam-
ple size of 65,400 people were obtained, showing the 
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highest prevalence of which was reported by Preston 
et al. [37] and the lowest prevalence by Basht et al. [20] 
(Table 1). Study heterogeneity based on analysis (I2: 93.3) 
and publication bias results based on Begg and Mazum-
dar rank correlation test analysis at a significance level 
of 0.1 showed no significance (p: 0.259). Based on high 
heterogeneity in the studies, a random-effects model was 
used in the meta-analysis to determine the prevalence of 
schwannoma tumor was 6.7 (95% CI: 5.3–8.4) (Table 2).

Medulloblastoma
In the study performed on medulloblastoma tumor, 
19 studies with a sample size of 172,593 people were 
achieved, showing the highest prevalence of which was 
reported by Small et  al. [38] and the lowest prevalence 
was reported by Nakamura et  al. [39] (Table  1). Study 
heterogeneity based on analysis (I2: 99.6) and publication 
bias results based on Begg and Mazumdar rank correla-
tion test analysis at a significance level of 0.1 showed no 
significance (p: 0.093). Based on high heterogeneity in the 
studies, a random-effects model was used in the meta-
analysis, according to which the prevalence of medullo-
blastoma was 7.7 (95% CI: 4.2–13.6) (Table 2).

Pilocytic astrocytomas
In the study done on pilocytic astrocytomas, 16 stud-
ies with a sample size of 427,683 people were obtained, 
clarifying the highest prevalence of which was reported 
by Burkard et  al. [40] and the lowest prevalence was 
reported by Doo et al. [41] (Table 1). Study heterogene-
ity based on analysis (I2: 99.7) and publication bias results 
based on Begg and Mazumdar rank correlation test anal-
ysis at a significance level of 0.1 showed no significance 
(p: 0.162). Based on high heterogeneity in the studies, a 
random-effects model was used in the meta-analysis, 
according to which the prevalence of pilocytic astrocyto-
mas was 3.8 (95% CI: 2.3–6.5) (Table 2).

Discussion
In the present study, the prevalence of primary tumors 
was investigated worldwide by systematic review and 
meta-analysis using 78 studies. In his review study, it 
was found that the highest prevalence of brain tumors 
is 70.9%. Afterward, neuroepithelial, glioma, meningi-
oma, and glioblastoma tumors have the most significant 
prevalence, respectively, while finally, medulloblas-
toma, schwannoma, pilocytic astrocytomas, and oli-
godendroglial have the least prevalence. The choroid 
plexus has also the lowest prevalence among primary 
tumors. In a study conducted by Tamimi et al., In Jor-
dan, the astrocytic glioma tumor was identified as 
the most common primary tumor, with a prevalence 
of 37.7% [47]. However, in our study, tumor type was 

measured as two separate tumors, which ultimately 
showed that glioma tumors have a prevalence of 31.9% 
and astrocytic tumors of 21%, which is almost similar 
to the data obtained from the study done by Tamimi 
et  al. Another study by Johansen et  al., it was consid-
ered that brain tumors are the most common primary 
tumors [36] which in our study brain tumors were also 
measured as the most common primary tumors. In 
another study by Poschio et  al., meningioma and glio-
blastoma were identified as the most common, with a 
prevalence of 35% and 26.9%, respectively [29].

Konsel et  al. conducted a study to measure the inci-
dence of intracranial tumors in Latin Scotland between 
1990 and 1989, which identified 228 primary tumors and 
214 secondary tumors. Among the 228 primary tumors, 
neuroepithelial tumors, which include astrocystic, oli-
godendroglia, mixed glioma, ependymoma, pineal, and 
embryonic, were observed in 122 patients (53.5%). There-
fore, neuroepithelial tumors were recognized as the most 
common tumors. Germ cell tumors also showed the low-
est prevalence (0.4%). The prevalence study of neuroepi-
thelial tumors is slightly different from our data (34.7%). 
Our study also presents the lowest prevalence for choroid 
plexus tumor whose prevalence has not been measured 
by Consell et al. study [93].

According to studies reported in South Korea, Nor-
way, China, and Jordan, the prevalence of brain tumors 
was 35, 60.2, 24.56, and 4.4, respectively, which is almost 
consistent with the results obtained by our study. In 
most of these studies, brain tumors have a significant 
prevalence [34–36, 79]. Another primary tumor that 
had a high prevalence in our study was neuroepithelial 
tumors which were almost consistent with the previously 
reported results [25, 29, 53, 54]. It was also observed that 
the prevalence of choroid plexus tumors is consistent 
with the present study [47, 67].

It has been observed that the prevalence of primary 
tumors is increasing in some European countries. Vari-
ous environmental reasons have been put forward for 
including, including ionizing radiation, some serum 
compounds such as N nitrous compounds, air pollution, 
radio spectrum of electromagnetic waves, and ionizing 
radiation of the brain, which are among the environ-
mental factors increasing the risk of central nervous sys-
tem primary tumors. Given the industrial nature of the 
countries, this seems logical. [94] Among non-European 
countries, Japan also has a significant prevalence of pri-
mary tumors due to radiation from the atomic bomb. In 
one study, schwannoma was the most common tumor in 
this country [37], and meningioma was identified as the 
most common primary tumor in the country [39], show-
ing the important impact of environmental factors on the 
incidence of central nervous system primary tumors.
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Among the cases that measured the prevalence accord-
ing to age and sex, we can mention the study of Mar-
tin Preston, in which it was found that the prevalence 
of primary tumors is higher in women [65]. A study by 
Joannstrand et  al. found that the prevalence of pituitary 
tumors in women was higher than in men [43]. Prevalence 
concerning age has been reported in almost similar studies, 
and those studies have shown that these tumors are more 
prevalent in middle-aged people [21, 50, 54, 58].

Limitation
One of the limitations of this study is the lack of access to 
data related to age and gender. Also, the lack of access to 
full text in some studies was another limitation observed in 
this study.

Conclusion
As a result, it can be stated that brain tumors are the most 
common type of primary CNS tumors. It was also observed 
that tumors involving neuroepithelial cells are more com-
mon than other tumors. Since environmental factors are 
known to be among the factors affecting the prevalence of 
these tumors, it is necessary to measure the discriminant 
effect of each of these factors on the prevalence of primary 
CNS tumors in future studies.
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