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Abstract 
Introduction: Brain tumors are a multifaceted disease with about fifty different pathological 
kinds. These tumors are becoming more common over the world.   Gliomas are the most 
prevalent histological type of brain tumor, accounting for more than 70% of all cases. Recent 
studies, on the other hand, suggest that global trends are shifting. As a result, this study 
examines recent data from a tertiary referral center in Kenya, compares current trends to past 
trends reported from same location, and highlights changes that have occurred. 
Methodology: Data from the University of Nairobi's Department of Pathology's cancer 
database for a period of 12 years (2005-2016) was reviewed. Results: Brain tumors were 
found in 5.8% of the population. The most common age categories for diagnosis of brain 
tumors were 0-5 years and 51-55 years, both at 8.8%. Female patients (58.2%) presented 
with more brain tumors than male patients. Meningiomas were the most common histological 
diagnosis (44.8%), followed by gliomas (34%). Conclusion: The frequency of various 
histological types of brain tumors, as well as their gender and age distribution, are changing 
over time in this region. Meningiomas are now more prevalent than gliomas. More efforts 
should be put toward the identification, diagnosis, and treatment of these tumors, as well as a 
constant evaluation of overall patterns and trends in brain cancers. 
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Introduction  

Tumors of the brain are a group of complex 

diseases that comprise over 50 pathological 

entities and are diverse with reference to their 

locations, morphology, molecular biology, 

and clinical behavior (1). The tumors variably 

result in different morbidity and mortality 

outcomes depending on the site, tumor grade 

and treatment given (1). The severity of brain 

tumors can be explained by the functional 

consequences of neuronal loss as the brain 

plays a vital role (2).Brain tumors have an 

annual incidence of 1.8% of all new cancer 

cases and mortality is 2.3% of all cancer 

deaths worldwide (3). The lowest distribution 

of brain tumors is in Africa and the highest 

incidence rates occur in North America, 

Western Europe and Australia (1). 

The overall incidence of brain and central 

nervous system tumors was 2.2/100,000 and 

1.9/100,000 in Kenya for males and females 

respectively for the period 2004-2008 and is 

still rising at a rapid rate (4). However, this is 

still lower than incidences seen in developed 

nations (5).The World Health Organization 

(WHO) in 2016 reclassified brain tumors 

based on molecular parameters in addition to 

histological characteristics of the tumor (6). 

This led to a major restructuring of the current 

existing entities and incorporation of new 

entities that were not present in its 2007 

predecessor (6,7).  

Gliomas account for more than 70% of brain 

tumors and of those, glioblastoma (GBM) is 

the most frequent histological type (8). 

Studies since the 1980’s show that gliomas 

are the most common brain tumors followed 

by meningiomas despite five reclassifications 

and revisions by WHO of the classification of 

brain tumors (9–13). High-grade gliomas 

represent 60-75% of all cases and include 
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grade III anaplastic oligodendroglioma, mixed 

anaplastic oligoastrocytoma, and grade IV 

glioblastoma (3,13). The incidence of gliomas 

is between five to ten per 100,000 general 

population (2,14).  

Males have a higher risk of brain and CNS 

tumors than females with the highest 

incidences occurring among adults 60 years 

and older; children 0-4 years old, and 

adolescents (1). Gliomas account for 70-80% 

of all brain and CNS malignancies in adults. 

The most common histological types in 

children are pilocyticastrocytomas, 

medulloblastomas, and germ cell tumors.  

A description of the patterns and the 

changing trends in this region is lacking. In 

this paper, we describe the commonest 

histological patterns identified in this region, 

and the age and sex distribution of these 

patterns and thus provide a reference point 

for future predictions of disease trends in this 

region. An evaluation of the current trends is 

important in identifying new risk factors and 

improving current diagnostic methods. To 

clinicians this may assist in selecting 

appropriate sample sizes for their clinical 

studies and to public health officials this is a 

resource on which they can have empirical 

data to base resource allocation (15). 

Methodology 

The study data is taken from the Kenyatta 

National Hospital in Nairobi, Kenya, which is 

the largest teaching and referral hospital in 

East and Central Africa, with over 1800 beds. 

When tumors are excised, the resected 

material is sent to the Department of 

Pathology for histological analysis. The 

department identifies the tissue and then 

inputs the histological type and other details 

into a database that the department 

maintains. The database is routinely updated 

as new cases are added, and it is also being 

backdated to cover data dating back to 1967. 

The data is now available for a 12-year period 

from 2005 to 2016. 

The permission to conduct the study was 

obtained from the Departments of Pathology 

and Surgery at the University of Nairobi. The 

key search word *brain* was entered into the 

database, and data for the above period was 

retrieved. The data was subsequently 

sorted, coded and entered into Statistical 

Packages for the Social Sciences (SPSS) 

Version 20 for analysis. 

Results 

Demographic data 

During the study period, a total of 13,624 

neoplasms were seen, and 792 (5.8 percent) 

individuals were diagnosed with brain tumors. 

The youngest patient with a brain tumor was 

2 months old, and the oldest was 83 years 

old. The age group 6 to 10 years was the 

most prevalent to be diagnosed with a brain 

tumor, accounting for 9.6 percent, followed by 

the age group 41-45 years, accounting for 9.2 

percent (Table 1). Females were more likely 

to be diagnosed with brain tumors. 461 of the 

792 patients were female. This equates to 

58.2% for females and 41.8% for males. 

Histologic classification 

Meningiomas were the most frequent tumor, 

accounting for 44.8% of all cases, followed by 

gliomas (glioblastoma, astrocytoma, 

ependymoma, and oligodendroglioma), 

which accounted for 34% of all cases (Table 

2). Medulloblastomas made up 6.9% of the 

total, whereas primitive neuroectodermal 

tumors (PNET) comprised 3.4%. Brain 

metastases accounted for 3.0 percent of all 

tumors.  

Comparison between Histologic type and 

gender 

Female patients were three times more likely 

than male patients to be diagnosed with a 

meningioma. Other female-prevalent tumors 

included schwannoma, PNET, and 

teratoid/rhabdoid tumors. Glioblastoma, 

medulloblastoma, ependymoma, 

craniopharyngioma, oligodendroglioma, and 

hemangioblastoma were the most prevalent 

histological diagnosis among men. (Table 3). 

Comparison between histologic type and age 

Meningiomas were most common in people 

aged 41-45, followed by those aged 36-40.  
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Table 1: A table summarizing the prevalence of 

brain tumors in various age groups 

Age group n Valid Percent 

0-5 63 8.8 

6-10 69 9.6 

11-15 62 8.6 

16-20 48 6.7 

21-25 39 5.4 

26-30 51 7.1 

31-35 60 8.3 

36-40 59 8.2 

41-45 66 9.2 

46-50 58 8.1 

51-55 63 8.8 

56-60 34 4.7 

61-65 24 3.3 

66-70 15 2.1 

71-75 4 .6 

76-80 3 .4 

81-85 2 .3 

Total* 720 100.0 

*-72 missing records 

Table 2: Frequencies of various histological 

diagnosis of brain tumors 

Histologic type n % 

Meningioma 355 44.8 

Astrocytoma 139 17.6 

Glioblastoma 103 13.0 

Medulloblastoma 55 6.9 

Craniopharyngioma 30 3.8 

PNET 27 3.4 

Bran metastases 24 3.0 

Schwannoma 18 2.3 

Ependymoma 17 2.1 

Oligodendroglioma 10 1.3 

Hemangioblastoma 6 .8 

Hemangiopericytoma 2 .3 

Teratoid/rhabdoid tumor 2 .3 

Pineal Tumor 1 .1 

Malignant melanoma 1 .1 

Neurocytoma 1 .1 

Osteogenic sarcoma 1 .1 

Total  792 100.0 

 

Among the 305 meningioma patients, 208 

(68.2%) were between the ages of 30 and 50. 

Glioblastoma was most frequently diagnosed 

between the ages of 51 and 55. Two of the 

glioblastoma patients were younger than five 

years old, while one was older than 81 years 

old. Astrocytomas were the most prevalent 

tumors in children under the age of five, 

accounting for 40% of all tumors. The majority 

of metastatic cancers appeared after the age 

of 45. The majority of craniopharyngiomas 

were discovered before the age of 25, with 

only two cases diagnosed after the age of 50.  

 Table 3: Comparison between histologic type 

and gender 

Histological diagnosis  Gender Total 

 Male Female  

Glioblastoma 63 40 103 

Meningioma 81 274 355 

Medulloblastoma 32 23 55 

Schwannoma 7 11 18 

Astrocytoma 75 64 139 

Ependymoma 12 5 17 

PNET 12 15 27 

Craniopharyngioma 19 11 30 

Hemangiopericytoma 1 1 2 

Metastatic Cancer 16 8 24 

Oligodendroglioma 7 3 10 

Pineal Tumor 0 1 1 

Hemangioblastoma 4 2 6 

Teratoid/rhabdoid tumor 0 2 2 

Malignant melanoma 1 0 1 

Neurocytoma 0 1 1 

Osteogenic sarcoma 1 0 1 

Total 331 461 792 

 

Discussion 

The prevalence of brain tumors is increasing. 

In the United States two decades ago, the 

average annual rate of newly diagnosed 

primary brain tumors was 14.4 per 100,000 

people. In the 1970s, the male incidence rate 

for malignant brain tumors was 5.9 per 

100,000, while the female incidence rate was 

4.1 per 100,000. 
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In 2003, these figures grew to 7.0 per 

100,000 men and 5.2 per 100,000 women(9). 

These figures are comparable to the 

incidence rates in Kenya, which were 

2.2/100,000 for males and 1.9/100,000 for 

females from 2004 to 2008(4). The 

magnitude of brain tumors varies greatly over 

the world, with a 5-fold difference between 

the highest rates in Europe and the lowest 

rates in Asia(16). Thus, while the prevalence 

of brain tumors in Africa is lower than in 

developed areas (North America, Europe, 

New Zealand, and Australia), it is fast 

increasing(17). This is similar for other non-

caucasian races when compared to 

Caucasians (18).The low prevalence in of 

brain tumors in developing nations may be 

due in part to underestimation, but it is 

expected to rise as diagnostic tools advance 

in these areas. 

Mwangombe et al. found only 214 

histologically confirmed malignancies at the 

Kenyatta National Hospital between 1984 

and 1993.(19). The current study spans 12 

years and includes 792 tumors seen at the 

same facility, indicating that the occurrence of 

brain tumors is on the rise. Gliomas were the 

most prevalent histological type of brain 

tumor, accounting for 45.8% of all cases 

between 1984 and 1993, followed by 

meningiomas (34.4%). Meningiomas are now 

the most common tumor, accounting for 

44.8% of all cases, followed by gliomas, 

which account for 34%. In the study of 

Mwangombe et al., the male to female ratio in 

the presentation of brain tumors was 

1.4:1.(19). In this study, more females 

presented with brain tumors than their male 

counterparts at 58.2%. 

When compared to other studies of brain 

tumor epidemiology around the world, this 

study demonstrates that, while gliomas are 

the most common histological kind of brain 

tumor elsewhere, meningiomas are the most 

common in this Kenyan single center study. 

This is unusual, and the change has occurred 

over time, as a prior study by Mwangombe et 

al found that gliomas were the most common. 

This feature is also similar for sex distribution 

of brain tumors in this study. The data from 

this study is similar to findings in the CBTRUS 

(Central Brain Tumor Registry of the United 

States) Statistical Report: Primary Brain and 

Central Nervous System Tumors Diagnosed 

in the United States in 2007-2011 whose 

findings indicate that meningiomas are the 

commonest tumors at 36.1% and followed by 

glioblastoma at 15.4%.  Females are also 

more commonly affected than males 58% 

versus males at 42% (20). This prevalence is 

similar to the one in the current study. 

Recent studies conducted on patients within 

sub-Saharan Africa reveal that meningiomas 

may be the most common intracranial 

neoplasms. Studies by Idowuet. al in Ibadan, 

Idowu and Apeyime in Lagos and Ibebuike et. 

al reveal that meningiomas account for 30-

35% of brain tumors and points out that they 

were the most common intracranial 

neoplasms in their settings(21–23). Studies 

in Singapore and Japan also showed that 

meningiomas ranked among the highest 

symptomatic brain tumors in their region 

(21,24,25).  

Medulloblastoma is the most common 

malignant paediatric brain tumor (26). It is 

most common in the posterior fossa in 

children and occurs more commonly in 

males. This is similar to our findings, in which 

32 male patients were diagnosed with 

craniopharyngioma compared to 23 female 

cases. Craniopharyngiomas are the most 

prevalent type of nonneuroepithelial tumor in 

children, with a significant recurrence rate 

following first treatment (27-29). They were 

detected in 3.8% of the patients in this study, 

and 83% of these tumors were found in 

individuals under the age of 25. 

Craniopharyngioma was also discovered in 

two patients in the 51-55 age range. In this 

study, 77.4% of craniopharyngiomas and 

66.7 percent of medulloblastomas were 

found in children under the age of 15. 

Primitive neuroectodermal tumors (PNET) 

refer to an assemblage of tumors that occur 

principally in children and adolescents. They 

show poor differentiation phenotypically and 

may show divergent differentiation along 

neuronal, astrocytic and ependymal lines(7). 
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They show similar features to 

medulloblastomas however are differentiated 

by the side of the tentorium on which they 

occur. In our study, they accounted for 3.4% 

and 92% of them were found below age 25.  

Other tumors histologically identified 

included; hemangiopericytoma, pineal tumor, 

hemangioblastoma, teratoid/rhabdoid tumor, 

malignant melanoma, neurocytoma, and 

osteogenic sarcoma which all showed 

prevalences of less than 1% in this current 

study. This illustrates that these tumors occur 

in this region, albeit rarely and may increase 

in incidence and it is essential that clinicians 

are aware of them. 

Metastatic tumors accounted for 3.0% of the 

brain tumors in the study period. Thyroid, 

breast, prostate, and colonic tissues were the 

origins of metastatic cancers. Non-small cell 

lung cancers (NSCLC), breast cancer, and 

melanoma are all known to cause brain 

metastases (30). Surgery and radiotherapy 

are currently used for treatment; however, 

these offer modest benefits and systemic 

therapies are being incorporated so as to get 

better outcomes (30).  

The limitations of this study included; some 

data was missing from the database and the 

outcomes of the tumors post resection could 

not be accessed. It is hoped that the 

database will become more robust over time 

with further revisions. It is recommended that 

the outcome post resection is included in 

future entries in the database so as to 

increase the impact of the data available. 

Conclusion  

The epidemiology of brain tumors is varied 

worldwide with different localities exhibiting 

their own unique occurrences in the 

epidemiology of brain tumors. As shown, 

there are changing trends in the frequency of 

presentation of the histological type of brain 

tumors and age and sex distribution in this 

region. This study has shown that less 

common tumors previously have become 

more common currently and more efforts 

need to be focused on finding the root cause 

of these changes. 
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