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ABSTRACT 

Objective: To analyze the histological spectrum of pediatric brain tumors (PBT) in Pakistani population and to compare the 
results with international data. 

Study Design: Retrospective observational study. 
Place and Duration of Study: Armed Forces Institute of Pathology, Rawalpindi, from Jan 2015 and Dec 2019. 
Methodology: This data was analyzed using the latest World Health Organization (WHO) classification of Tumors of Central 
Nervous System 2016. The cases were divided in 5 categories according to age (0-2, 3-5, 6-8, 9-11 & 12-14 years). 
Results: A total of 43 cases were included in the study. Of these cases, 26 (60.46%) were male and 17 (39.5%) were female. Male 
to female ratio was 1.5-1. The 6-8 year age group had the highest number of tumors while 0-2 year age group had the least. 
Mean age of diagnosis was 7.6 years. Ependymoma wasthe most common morphological type with 12 cases (28%) followed by 
pilocytic astrocytoma, diffuse glioma with 10 cases each (23%) and medulloblastoma with 9 cases (21%). Least common tumor 
subtype was Ewing sarcoma. Ependymoma were mostly of grade 3 (64%), pilocytic astrocytoma and medulloblastoma were of 
grade 1 and grade 4 respectively by definition, and diffuse gliomas were mainly of grade 2 (57%) type. 
Conclusion: Ependymoma and pilocytic astrocytomaare the most frequent types of pediatric brain tumors in our region which 
follows the same trend as mentioned in western and regional literature. 
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INTRODUCTION 

Central nervous system tumors of infancy are the 
second most common type of pediatric tumors, second 
only to leukemia1, making up about 20-25% of all ped- 
iatric malignancies2. However, they remain to be the 
major cause oftumor related deaths despite a lot of ad- 
vances made in the field of neuroscience. These tumors 
differ from those found in adults in morphological 
type, site, treatment, prognosis and outcomes3. Adult 
brain tumors mostly develop in the upper region of the 
brain whereas childhood tumors tend to develop in the 
posterior cranial fossa. Although childhood brain tum- 
ors have a better prognosis and have a better treatment 
response, but children experience substantial side 
effects from the treatment4. The most common types of 
pediatric brain tumor, making up 88% of all cases, are 
astrocytoma, ependymoma, craniophraryngioma and 
medullob-lastoma5. The purpose of this study was to 
determine the prevalence and frequency of different 
histological types of childhood brain tumors under the 
age of 14 years in our region as very scant data is 
available about thses tumors in our settings. 

METHODOLOGY 

Histological data regarding PBTs collected in 
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Armed Forces Institute of Pathology (AFIP), from 
January 2015 to December 2019, was retrospectively 
collected from LIMS database. Approval of AFIP ethics 
committee was taken. The parameters assessed in the 
study were the morphology of tumor, its grade and 
patient demographics like age and gender. The data 
from all the patients, under the age of 14 years were in- 
cluded irrespective of the gender of the patient. Poorly 
stained slides and cases in which the age group was 
not mentioned or cases in which there was no consen- 
sus on the diagnosis were excluded To give a clearer 
picture of gender distribution and age frequency, 
patients were divided into five groups according to 
age; group 1 included patients between the ages of 0-2 
years, group 2 included 3-5 years, group 3 included 
6-8 years, group 4 included 9-11 years and group 5 
included 12-14 years. Tumors were graded according 
to the 2016 WHO classification system of tumors of 
central nervous system. Data was analyzed using SPSS 
21. The study was a frequency study so no test of signi- 
ficance was applicable. 

RESULTS 

Among the 43 cases, 26 (60.5%) were male and 
17 (39.5%) were female. Male to female ratio was 1.52 
to 1. Ependymoma was the most common PBT with 12 
(28%) (fig-1). Second most prevalent tumors were diff- 
use glioma and pilocytic astrocytoma, each of which 
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were 10 (23%) of the patients. Medulloblastoma consis- 
ted of 9 (21%) of cases. Least number of cases were of 
Ewing sarcoma, which made only 2 (5%) of the cases 
(fig-1). The age group with the highest cases of tumor 
was 3-5 years with 15 cases, followed by 6-8 years gr- 
oup with 10 cases. Group with the least number of ca- 
ses was 0-2 years with only 3 cases reported. This age 
group was exclusively made up of cases of ependymo- 
mas (fig-2). The mean age at diagnosis was 7.6 years. In 
group 3-5 years most prevalent tumor was ependy-mo- 
ma (fig-2). In group 6-8 years, medullo-blastoma was 
the most common type of tumor (fig-2). Group 9-11 
years had diffuseglioma and astrocytoma as the predo- 
minant tumor type (fig-2). In group 12-14 years, medu- 

and increased general awareness. Our study revealed a 
male predominance with a male to female ratio 1.5:1. 
This is in line with rest of the studies done else where 
on the subject with the reported ratio ranging from 1.3- 
2.567. Highest ratio was recorded in Pakistan. Accor- 
ding to Rorke and Smut the male preponderance might 
be due to the gender distribution of the normal popu- 
lation under 14 years of age rather than the actual hig- 
her incidence of these tumors in males as compared to 
females. However, the gender distribution ratio in the 
normal Pakistani population is 1.6-1 under 14 years of 
age6. This is much lower than ratio of male to females 
in PBTs as shown by our result. Consequently, there 
may actually be a higher incidence of PBTs in males as 
compared to females. 

 
Figure-1: Overall frequency of different pediatric brain 
tumors. 

 
Figure-2: Age group distribution of pediatric brain tumors. 

lloblastoma and astrocytoma were the prevalent tu- 
mors (fig-2). Ependymoma, the most prevalent tumor, 
was mostly of grade III with 64% of the cases, while 
grade II made 36% of cases. Pilocyctic astrocytomas, by 
definition, comprised grade Itumors. All tumors sub 
categorized as medulloblastoma, by definition were 
grade IV. Diffuse glioma cases were 57% grade IIand 
43% grade IV (fig-3). 

DISCUSSION 

The incidence of PBTs is increasing, due to advan- 
ced imaging techniques, better histological diagnosis 

 
Figure-3: Grades of pediatric brain tumors. 

 
Figure-4: Gender distribution among pediatric brain 
tumors. 

A higher frequency of medulloblastoma, pilocytic 
astrocytoma and ependymoma in males was seen in 
our study. There is female predominance in cases of 
diffuse glioma and primitive neuroectodermal tumors 
/Ewing Sarcoma. This contradicts with Nasir et al, 
findings 4 who reporteda higher number of male cases 
as compared to female cases amongst all pediatric 
brain tumors. In most studies carried out in India, 
there was male predominance in cases of medulloblas- 
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toma and female predominance in cases of pilocytic 
astrocytoma, the latter being contrary to our results10. 

Mean age at diagnosis was 7.6 years according to 
our study, while the mean age according to other regi- 
onal studies was 6.8. Mean age reported by other stu- 
dies in Pakistan was 8.8 and 8.7 years by respectively4. 
International studies showed variation in mean age 
at diagnosis as follows: 10.6 years in India, 9.7 years in 
Nigeria, 9.3 years in Morocco, 8.8 years in Iran and 12.6 
years in China9,10,11. 

A point of major contradiction between our study 
and the studies done elsewhere on the subject is on the 
prevalence of morphological subtypes of tumors. Acc- 
ording to our data, the most common tumor wase pen- 
dymoma, but other national and international data cite 
medulloblastoma as the most common pediatric brain 
tumor subtype12,13. 

The subject of the most frequent childhood tumor 
has been a point of contention among the researchers. 
This might be due to inconsistencies in defining and 
classifying these tumors. Another reason for this dis- 
crepancy may bedue to difference in the upper age 
limit for the pediatric tumors. Studies that reported 
a predominance of medulloblastoma had the upper 
age limit of 14 while those that set the upper age limit 
to 20 years showed astrocytoma as the most prevalent 
tumor14,15. 

Our results show a high number of ependymoma 
cases while most of the international studies reveal 
ependymoma as third most common subtype. This in- 
cludes a meta-analysis done by Rickert et al, and same 
pattern has been observed in other papers16. However, 
some local studies place ependymoma as the fourth 
most common tumor subtype17,18. 

The reasons for the discrepancy between our re- 
sults and the data obtained fromother studies might be 
due to differences in sample size, epidemiology of our 
region, lack of research in this subject. Another per- 
tinent reason may be due to the delay in reporting of 
pediatric neurological malignancies due to financial 
constraints as well as lack of screening facilities in this 
part of the world of our study. Another reason for low 
frequency of diffuse glioma in our results might be 
because we have not included pilocytic astrocytoma in 
diffuse glioma while the rest of the studies have done 
so. 

CONCLUSION 

This study was based on limited data obtained 
from a single institution. To get a clear picture of 

incidence and prevalence of different types of pedia- 
tric brain tumors, a nation wide epidemiological study 
needs to be conducted on the subject. Such a study can 
help us improve mortality and in allocation of resour- 
ces to disease control and prevention programs. 
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