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Abstract 
Introduction: In Egypt, few epidemiologic reports have highlighted the national and regional epidemiologic data regarding 

primary CNS tumors. In this study we aim to identify the frequency of various primary CNS tumors and to demonstrate the age 

group distribution, gender, topographic data and the different histopathologic types among our patients.   

Materials and Methods: Data on all cases of primary CNS neoplasms received at Pathology department of Ain Shams 

University Specialized hospital in addition to a referral neuropathology lab during the period from 2010 to 2015 were collected 

with a total number of 996 cases. The patients were divided according to their age into two main groups, pediatric group 

including children and adolescents (from 0-18 years), and adult group (> 18 years). Patients’ demographic data and 

histopathologic tumor types were analyzed. 

Result: Frequency of primary CNS tumors among males was higher than females (51.7% vs. 49.3% respectively). Regarding 

patient age, frequency among adults was (89.4%) compared to pediatric age group (10.6%). Gliomas were the most common 

primary CNS tumors in adults (35%) followed by meningiomas (33.3%) then pituitary adenomas (15.6%); while in pediatric 

group embryonal tumors (17%) were the second most common following gliomas (59.4%). 

Conclusion: This study highlighted the frequency, spectrum and prominent features of primary CNS tumors among Egyptian 

patients, in comparison to many worldwide reports. This study recommends the establishment of specialized national center for 

CNS tumors in Egypt; this will provide efficient registry system and accurate data analysis for these tumors. 
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Introduction 
Primary central nervous system (CNS) tumors are 

relatively not common, their overall incidence is 

estimated as 19.34/100,000 persons per year. Generally, 

males are reported to have higher rates of primary 

malignant CNS tumors; however, females have higher 

rates of benign tumors, including meningioma. Among 

pediatric population, primary CNS tumors constitute 

about 20% of all solid tumors, only preceded by 

leukemia.1 

In Egypt, few epidemiologic reports have 

highlighted the national and regional incidence of 

primary CNS tumors; one population-based study 

reported their overall incidence to be 5.34%, 7.25%, 

4.49% in Upper, Middle and Lower Egypt, 

respectively.2 

This study showed that the calculated incidence 

rate of brain tumors and nervous tissue was 6.9 for 

males and 5.8 for females with an age standardized 

incidence rate of 9.0 in 100.000 males and 8.0 in 

100.000 females.2 

The fact that primary CNS tumors are not frequent, 

renders the data obtained from their epidemiologic 

studies crucial, in order to recognize the burden of the 

disease and to provide an insight for understanding its 

heterogeneity and time trend variation. The results of 

similar reports are essentially useful for planning the 

health care modalities and future research in given 

community.4  

In this study, we elucidate the frequency 

distribution of primary CNS tumors in a single hospital, 

which represents a tertiary health care referral center, 

serving patients from different geographic locations of 

the country. We aim to identify the frequency of 

primary CNS tumors and to demonstrate the age group 

distribution, gender preference, topographic data and 

the different histopathologic types. 

 

Materials and Methods 
The study is retrospective study and the data was 

obtained from the archive of pathology department at 

Ain Shams University Specialized Hospital in addition 

to data from a referral histopathology laboratory Cairo, 

Egypt. The data collection targeted six years from 

January 2010 to December 2015. The confidentiality of 

patient information was strictly maintained while 

reviewing these data sets. Basic information such as the 

patient demographic data and tumor location were 

retrieved to be analyzed. The patients were divided 

according to their age into two main groups, pediatric 

group including children and adolescents (from 0-18 

years), and adult group (> 18 years).  

This study was designed to include all primary 

CNS tumors that arise from the brain and spinal cord, in 
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addition to the meninges, pineal gland and cranial 

nerves, as described by the International Classification 

of Diseases (ICD-O-3),4 we also included pituitary 

gland tumors as well as cases of primary CNS 

lymphoma. The histopathologic tumor types and grades 

were revised and adjusted according to the most recent 

WHO classification of CNS tumors 2016.5 Our analysis 

excluded the data of metastatic tumors and non-

neoplastic lesions. 

 

Statistical Methods 

Data entry was done on Microsoft Excel. Double 

data entry was performed. Data checking and data 

cleaning was done after data entry. Data analysis was 

done with SPSS program version 20.0  

Chi-square test was used in the analysis of the 

results. A P value <0.05 was considered statistically 

significant. 

 
Ethical Consideration 

Ethical approval of the committee of the faculty of 

medicine, Ain Shams University was obtained. Total 

anonymity of the collected data was maintained 

throughout the study. 

 
Results 

Between the years 2010 and 2015, 996 cases of 

primary CNS tumors were diagnosed in the Pathology 

Department of Ain Shams University Specialized 

Hospital in addition to the referral lab. Gliomas 

represented the most frequent tumor in our population 

accounting for (35%), followed by meningioma 

(33.3%) and pituitary adenoma (15.6 %). 
 

 

 

Distribution of Tumors According to Patients’ Age 

In this study, the patients’ age ranged from 1 to 88 

years, with a mean of 43 years (±17.2 SD), and a 

median of 46 years. The most common affected age 

groups were fifth and sixth decades including (23.6%) 

and (21.2%) of the patients respectively (Fig. 1).  

 

 
Fig. 1: Distribution of age groups of patients with 

primary central nervous system tumors 

 

For detailed analysis, we categorized the patients 

into two groups according to age, the adult group, 

which included (89.4%) of patients while the remainder 

(10.6%) were among the pediatric group. (6.6%) of 

pediatric group patients were less than 2 years  

The most frequent tumors among adult population 

were meningiomas, gliomas and pituitary adenomas 

representing (37.2%), (32.1%) and (17.1%) of cases 

respectively. On the other hands, gliomas and 

embryonal tumors were the most common among 

pediatric group, accounting for (59.4%) and (17%) of 

tumors respectively, and the difference was highly 

significant statistically (P<0.01). (Table 1). 

Table (1): comparison between age groups of the patients and type of CNS tumors

X2=185.5 P= 0.000 

 

The distribution of cases belonging to each tumor histopathologic type among pediatric and adult populations is 

illustrated in Fig. 2 

Age group Glioma 

No. % 

Meningioma 

No. % 

Mesenchymal 

non mening 

No. % 

Lymphoid 

No. % 

Neuronal 

No. % 

Pituit 

Adenoma 

No. % 

Embrynonal 

No. % 

Nerve sheath 

No. % 

Miscellaneous 

No. % 

<=18N=106 63 59.4 1 0.9 0 0 4 3.8 3 2.8 18 17.0 2 1.9 15 14.2 

>18 N=890 286 32.1 331 37.2 6 0.7 22 2.5 6 0.7 152 17.1 13 1.5 47 5.3 27 3.0 
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Fig. 2: Distribution of different CNS tumors among pediatric and adult age groups.

Distribution of Tumors According to Patient Gender 
Males constituted (51.7%) whereas females 

constituted (49.3%) of our population. Gliomas were 

the most frequent among males (42.9%), followed by 

meningiomas (21.6%) and pituitary adenomas (18.8%) 

On the other hand, meningiomas among female patients 

were the most common representing (45.9%) of cases, 

followed by gliomas (26.6%) and pituitary adenomas 

(12.1%) and the difference was highly significant 

statistically (Table 2) 

 

 Table 2: Gender distribution of primary CNS tumors

Gender Glioma 

No. % 

Meningioma 

No. % 

Mesenchymal 

non mening 

No. % 

Lymphoid 

No. % 

Neuronal 

No. % 

Pituit 

Adenoma 

No. % 

Embrynonal 

No. % 

Nerve s 

health 

No. % 

Miscellaneous 

No. % 

Male 

N=515 

221 42.9 

 

111 21.6 4 0.8 11 2.1 5 1.0 97 18.8 17 3.3 22 4.3 27 5.2 

Female 

N=481 

128 26.6 221 45.9 2 0.4 11 2.3 5 1.0 58 12.1 14 2.9 27 5.6 15 3.1 

 

 X2=74.8   P= 0.000  

Distribution of tumors according to location 

(92.6%) of tumors in this study were located in the 

brain, distributed as (23.1%) in sellar and suprasellar 

location, (18.3%) in frontal lobe, (16.9%) in parietal 

lobe, (10.7%) in posterior fossa and (10.3%) in skull 

Base, arranged in descending order of frequency (Fig. 

3). 
 
 

 

 
Fig. 3: Distribution of brain tumors according to anatomical location 
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Spinal cord tumors represented only (7.4%) of our 

cases, distributed as (25.7%) cervical, (55.4%) dorsal, 

(16.2%) lumbar and (2.7%) in sacral spine. 

The tumors most frequently located in the brain 

were gliomas representing (36.6%) of cases (Fig. 4) 

whereas nerve sheath tumors represented the most 

common tumors in the spinal cord (33.8%) (Fig. 5).  

 

 
Fig. 4: Distribution of CNS tumors in the brain 

 

 
Fig. 5: Distribution of CNS tumors in the spinal 

cord 

 

Among adult group, sellar/suprasellar (23.9%), 

parietal (18.8%) and frontal lobes (18.1%) were the 

dominant locations for tumor occurrence. On the other 

hand, tumors of pediatric group were predominantly 

located at posterior fossa (26.5%) followed by 

sellar/suprasellar sites (16.2%).  

 
Distribution of Tumors According to 

Histopathologic types  

Gliomas: Gliomas represented (35%) of all tumors 

included in this study, being the most common primary 

CNS tumor in our population. The mean age for these 

tumors was calculated as 40.6 years ± 18.9 SD. (81.9%) 

of gliomas occurred in the adult group, while (18.1%) 

occurred among the pediatric population. Regarding sex 

distribution; (63.3%) of gliomas occurred among male 

patients while (36.7%) occurred among females. 

Regarding tumor location, (96.6%) of gliomas 

were located in the brain, and only (3.4%) in the spinal 

cord. 

 

Based on Histopathologic Aspect With No Further 

Molecular Testing, Gliomas in This Study Were 

Classified As Following: 

Diffuse Astrocytic and Oligodendroglial Tumors 

included diffuse astrocytoma WHO Grade П (16.9%), 

anaplastic astrocytoma WHO Grade Ш (8 %), 

glioblastoma WHO Grade VΙ (44.1%); representing the 

most common type, gliosarcoma WHO Grade VΙ 

(0.9%), oligodendroglioma WHO Grade П (1.4%), 

anaplastic oligodendroglioma WHO Grade Ш (0.6%), 

oligoastrocytoma WHO Grade П (3.2%). 

Other astrocytic tumors included pilocytic astrocytoma 

WHO Grade Ι representing (11.2%) of cases, 

pilomyxoid astrocytoma WHO Grade П (1.1 %), 

pleomorphic xanthoastrocytoma WHO Grade П (1.7%) 

and subependymal giant cell astrocytoma WHO Grade Ι 

(0.9 %).  

Ependymomas (8%), In addition to other gliomas as 

astroblastoma (1.4%), and chordoid glioma of the third 

ventricle WHO Grade П (0.3%).  

 

Meningiomas 

Meningioma constituted (33.3%) of all included 

tumors, the mean age was estimated as 51 years ±12.4 

SD. These tumors were more commonly developing in 

females, with a percentage of (66.6%), as compared to 

(33.4%) in males. Regarding age group; (99.7%) of 

meningioma occurred among adult patients, while only 

(0.3%) occurred in pediatric group. 

In the current study, meningioma displayed 

predilection to the brain (94.2%) in contrast to minority 

of cases occurring in the spinal cord (5.8%). 

As for variants of meningioma, the predominant 

WHO grade I meningiomas were transitional 

representing (53.1%) of all cases, followed by 

meningothelial (21.7%), fibroblastic (4.8%), 

psammomatous (6.6%), angiomatous (3%), microcystic 

(1.2%), and metaplastic (0.3%). 

Regarding WHO grade П meningiomas, atypical 

meningiomas in addition to chordoid and clear cell 

meningiomas represented (5.1%). Finally, anaplastic 

meningiomas constituted (3%) of cases in addition to 

four cases of papillary meningioma (1.2%), forming a 

total percentage of (4.2%) for WHO grade Ш 

meningioma.  

 

Embryonal Tumors 

(3.1%) of cases included in the current study 

belong to embryonal tumors. The mean age for these 

tumors was 18 years ± 12.3 SD. Embryonal tumors 

displayed slight male predilection (54.8%). Of these 

tumors, (58.1%) occurred among pediatric patients; 
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however (41.9%) were found in adult group. (87%) of 

embryonal tumors were located in the brain, in contrast 

to (13%) of cases in the spinal cord. 

Embryonal tumors included medulloblastomas 

which represented (64.5%) of cases, CNS embryonal 

tumor, NOS (22.6%), atypical teratoid rhabdoid tumor 

(6.5%), CNS neuroblastoma (3.2%) and 

medulloepithelioma (3.2%), all are classified as WHO 

Grade VΙ.  

 

Neuronal and Mixed Glioneuronal Tumors 

This category formed only (1%) of all tumors. The 

mean age was estimated as 26.5 years ± 12.1 SD. (60%) 

of these tumors occurred in adults group, compared to 

(40%) in pediatric group. Tumors having neuronal 

component were equally represented among males and 

females. Interestingly, all of these tumors were located 

in the brain. 

Neurocytoma WHO Grade П represented (60%) of 

neuronal tumors, while gangliogliomas WHO Grade Ι 

represented (40%). 

 

Lymphomas 

Lymphomas constituted (2.2%) of all tumors, the 

mean age is 51.2 ± 11.9 SD. All Lymphomas occurred 

among adults. Moreover, all of them were located in the 

brain. Regarding gender distribution, they occurred 

equally among males and females. All lymphomas were 

Non-Hodgkin’s diffuse large B cell type. 

 

Nerve Sheath Tumors 

(4.9%) of tumors originated from nerve sheath in 

this study. The mean age of those patients was 42.7 ± 

16.7 SD. Of these tumors (95.9%) presented in adults; 

while only (4.1%) presented among pediatric patients. 

(44.9%) of nerve sheath tumors occurred in males, 

while (55.1%) were females. Regarding tumor location, 

they were almost equally distributed between brain and 

spinal cord, with estimated percentage of (49%) and 

(51%) respectively. 

According to histopathology, schwannoma 

constituted the majority of the cases (89.8%), while 

spinal neurofibromas represented (10.2%). 

 

Pituitary Adenomas 

Pituitary adenomas represented the third common 

tumor in this study, accounting for (15.6%) of all 

tumors. The mean age is 43.4 ± 13.7 SD. These tumors 

occurred almost exclusively in adults, with only three 

cases in pediatric population representing only (2%) of 

pituitary adenomas. They are located in the brain, in 

sellar and/or suprasellar region. (62.6%) of pituitary 

adenomas occurred in males, in contrast to (37.4%) in 

females.  

Other tumors represented minority of cases in our 

study, accounting for (4.9%), they included 

craniopharyngioma (1.7%), hemangiopericytoma 

(1.3%), hemangioblastoma (1%), germ cell tumors 

(0.5%), choroid plexus papilloma (0.2%) and pineal 

tumors (0.2%). 

 

Discussion 
Estimation of primary CNS tumors frequency and 

distribution in a population has been always a subject of 

descriptive and analytical studies in order to 

characterize these relatively infrequent tumors and 

understand their biologic behavior and multifactorial 

variations. 

We studied the frequency of primary CNS tumors 

together with age, gender, topographic distribution and 

histopathologic tumor types.  

Among our study population, patient’s age ranged 

from 1-88 years with a median age of 46 years, this is 

lower than results from United States (59 years) and 

Croatia (50.1 years).6-7 meanwhile, studies from China 

and Pakistan reported a lower median age (35years) and 

(40.1 years) respectively.8-9 

The highest age group with affection of central 

nervous system tumors were patients in early 40's and 

50's, this finding comes in agreement with a report that 

was made on the analysis of brain and central nervous 

system cancer in the Middle East Cancer Consortium 

(MECC).10  

In our analysis, males predominate, representing 

(51.7%) of all cases which goes in agreement with 

some studies but differs from other studies including 

CBTRUS [central brain tumor registry of the United 

States] report.6-9 However in meningeal tumors, females 

outnumbered male patients, same results were 

mentioned in variable local11 and international 

studies.12-13 

Gliomas represented the most common histologic 

tumor type among the study population, forming (35%) 

of all cases, this is in agreement with krishnatreya et 

al,14 Bauchet et al,15 and Vovoras et al,.16 Also the 

middle Eastern cancer consortium reported Gliomas in 

Egypt represents 81.7% of the total brain tumors in 

Egypt.10 However, other studies including those done 

by Lee et al,17 and Ostrom et al,6 revealed a 

predominance of meningioma over other primary CNS 

tumors representing (30.6%) and (36.6%) of their 

overall cases respectively. 

Data from the literature suggested that gliomas 

affect males more commonly than females18, this 

doesn’t deviate from our results. Among gliomas, 

astrocytic neoplasms were the most frequent, 

glioblastoma constituted (44.1%) of this category, a fact 

that is comparable to results from Austria and 

Malaysia.19-20 Noteworthy, oligodendroglial tumors 

represented only (2%) of all glial tumors in this study, 

this is in concordance to results from the United States.6 

Study of meningioma revealed a frequency of 

(33.3%), this is slightly higher than results from 

Japanese,21 Pakistani,9 and French reports,22 with 

frequencies of (27.1%), (28.3%) and (28.8%) 

respectively. Female predilection and predominant 
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benign histology are features concluded from our 

analysis, keeping with reviews of the literature.23  

Of note, transitional variant was the most common 

of all meningioma (53.1%) followed by meningothelial 

variant (21.7%), while other reports revealed 

predominance of meningothelial meningioma over 

other variants.24-25 In regard to WHO grade П and Ш 

meningioma, they represented (5.1%) and (4.2%) of the 

cases respectively, these data differ from other reports. 

Colli and colleagues26 reported a frequency of (8.2%) 

and (1.7%) for grades П and Ш, Desel and Patel 

reported similar frequencies.27 

Among all studied cases, pituitary adenomas 

ranked as the third most common tumor, representing 

(15.6%), a frequency that is lower than results from 

Japan brain tumors registry (18.2%)28 and higher than 

data from Austria (8.9%)19 and India (8.3%).29 

Embryonal tumors constituted (3.1%) of our study 

population, this is comparable to results from Suh et al, 

(2.7%) and Zalata et al, (3.8%)8-10 and higher than 

figure reported by Ostrom et al (1.1%).6 

Medulloblastoma was the most frequent among these 

tumor (64.5%) keeping with data from other reports.30 

Our results revealed a striking difference in the 

frequency, topographic distribution and histopathologic 

tumor types between adult and pediatric patient groups. 

Most frequent tumors among adult group were 

meningioma (37.2%), gliomas (32.1%), and pituitary 

adenoma, this is comparable to data from the United 

States.31 where percentages of (35.5%) and (33.7%) 

were estimated for meningioma and gliomas 

respectively. Conversely, Chinese32 and Pakistani 9 

studies reported higher rates for gliomas over 

meningioma.  

Regarding the most frequent pediatric tumors in 

our study, gliomas ranked firstly with a percentage of 

(59.4%), followed by embryonal tumors (17%) with a 

dominant contribution of medulloblastoma. These 

results are in agreement with several worldwide 

reports.33-35 

Tumors of the posterior fossa were the most 

common among pediatric patients, while sellar and 

suprasellar tumor locations were dominant among 

adults in our population, these data didn’t deviate from 

many reports.36 

 

Conclusion and Recommendations 
Our study has generated detailed information 

regarding the spectrum and prominent features of 

primary CNS tumors in a tertiary hospital. We 

recommend the establishment of specialized national 

center for CNS tumors in Egypt; this will provide 

efficient registry system and accurate data analysis for 

these tumors. Large scale studies should be conducted, 

aiming for understanding the trends and characteristics 

of CNS tumors in our country. The result of such work 

will have a direct impact on the services that are needed 

for the care of these patients. 
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