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ABSTRACT:
Objective: Describe the frequency of brain tumor their distribution according to age, sex and their histological
distribution in pediatric patients. Material and Methods – All the pediatric patients who attended oncology
department, IGIMS Patna from year June 1999 to June 2014 were analyzed according to their age, sex and their
histological distribution. Result: The most common primary pediatric brain tumors were Astrocytomas (41.8%),
Medulloblastomas (26.7%) and primitive neuro ectodermal tumor were 7.8%, and most common age group was
4-7 year in our study. Conclusion:Our study shows the spectrum of pediatric brain tumor in Regional Cancer
centre of Bihar state.
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INTRODUCTION
Pediatric Brain tumors are the second most common childhood tumor1. It remains the leading
cause of cancer related death in children2. Intracranial tumors in children once thought to be
rare have been discovered more frequently since the introduction of new imaging
techniques3.Intra cranial childhood tumors affect 33 per 100,000 children annually4 and
comprise about 20-30% of all pediatric cancers 5. Approximately 1100 new cases are
diagnosed in United States each year6.
A 20 year survey of pediatric brain tumor in patients below 20 years of age was incidence
reported in 31 per million in boy and 25.9 per million in girls respectively7. The overall male
ratio was 1.1 to 1.68.

The overall pattern of brain tumors includes a peak incidence below five years of age which
increases gradually up to the age of 20 years. The age pattern varies accordingly to tumor
type9. Peak incidence occurs in below 5 years of age in pediatric brain tumor.
The peak age for ependymoma and Medulloblastoma is in the 0-4 year and for Pilocytic
Astrocytoma is in the 5-9 year age group (central brain tumor registry of United States
CBTRUS data for 1990-1993)10.
These tumors are greatest cause of childhood mortality in this age group in many parts of
world11. In these days due to better diagnostic technique and improvement in therapeutic
modalities longer survival is reported due to early detection.
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About 2,00,000 new cases of childhood cancer has been diagnosed annually worldwide in
which 80% cases are from developing countries.12

The central brain tumor registry of United States reports that seven percent of the cases were
less than twenty years in 2004-2008; 43% cases were male 13.
Occurrence of brain and CNS tumors in young adults were significantly rising between 1975
and 199514.
Objectives of this current retrospective study were to describe the frequency of brain tumor
their distribution according to their age, sex and their histological differences in pediatric age
group.

MATERIAL AND METHOD :
This is a retrospective single center study conducted at radiation oncology department
IGIMS, Patna. Data were collected and analyzed with all the patients of pediatric brain tumor
registered in our department. The time period included from 1999 to 2014. Only primary
brain tumor from age groups 0 to 15 years were included metastatic brain tumors and other
vascular malformation has been excluded from this study. All of the cases were histological
proven and categorized according to WHO classification. A total of 153 patients of pediatric
age group were collected and analyzed.

RESULTS :
Pediatric brain tumor accurated about 17.1% of total primary brain tumors. We found 153
cases of pediatric brain tumor in this study. In which 68.6% patients were male and 31.3%
patients were females. Male: Female ratio was 2.1:1 in our study.

Table No. 1: Morphological Distribution of pediatric brain tumors comparison current study
and other published studies.

Reference Peri
od of
stud
y

Total No. Astrocytoma
s

Medullobalsto
ma

Ependymom
a

Mixed
Glioma

Oligodandrog
limoa

Rare bills
Astrocytoma

Present Study 2000
-14

153 41.8 26.7 7 7 2 -

Farewell et al
(1997)

1935
-73

467 28 25 9 - - -

Humphery 1982 1950
-75

451 12.64 24.19 8 - - 24.6

Zamanb 1990 1988
-89

20 - 40 10 - - 40

Moeso et al
1992

1967
-86

293 27.3 19.11 - 27.3 - -

Gurney et al
1993

1974
-89

2205 60.9 23.9 8 - - -

Nazir 1995 1991
-95

20 65 - 5 - - -

Most common age group in our study was 4-7 years which was 41.8%, 25.4% patients were
of age group of 8-11 years and 18.9%, 13.7% were of 12-15 years of age, 0-3 years
respectively.
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Table No. 2 Age Group

Age group Total no. of patients Male (105) Female (48)
0-3 year 21 (13.7%) 15 (14.2%) 6 (12.5%)
4-7 year 64 (41.8%) 42 (40%) 22 (45.8%)
8-11 year 39 (25.4%) 28 (26.6%) 11 (22.9%)
12-15 year 29 (18.9%) 20 (19%) 9 (18.7%)
Total 153 105 48

Histological most common brain tumor was astrocytomas which were 41.8% followed by
Medulloblastoma 26.7% and primitive neuro ectodermal tumor was 7.8% in this study.

Table No. 3: Distribution of pediatric brain tumor according to histology of 153 patients

Histologic type Total no. of patients Male Female
Astrocytoma 64
Pilocytic 43 29 14
Gemistocytic 3 3 0
Grade II 11 7 4
Anaplastic 5 3 1
GBM 3 2 1
Oligodendroglioma 4 4 0
Ependymoma 12 9 3
PNET 20 12 8
Medulloblastoma 41 28 13
Mixed glioma
Oligoastrocytoma
astroependiymo

12 8 4

Total 153 105 (68.6%) 48 (31.3%)

DISCUSSION:
Etiology of majority of cases is unknown. Ionizing reaction, trauma, electromagnetic fields
has proven etiological effect on brain tumor formation.15

Denver reported in 1979 in a study that children who lived near high electromagnetic field
had higher risk of developing leukemia, brain tumor.16

There are many studies available which showed positive relationship between the incidence
of primary brain tumor formation and pesticide consumption.17

In recent times an enhanced understanding of these biological differences between adult and
pediatric cancer has led to investigations in distinct molecular and genetic pathways and
therapeutic approaches for each tumor type. There are several reports available regarding the
epidemiology of pediatric brain tumor in the Western literature. (18,19)

Their etiology may be multi factorial and both genetic and environmental factors are
responsible 20.
Some accepted risk factors are Ionic radiation and hereditary disorders according to ohgaki
and kleihues 200521.
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Some studies shows pre and prenatal exposure of obnoxious environment may be responsible
for primary brain tumor but same times other studies shows unseen desire and results 22, 23, 24,

25,26.
Frequency of pediatric malignancies was 12.1% of total pediatric malignancies, Rate was
little higher in comparison to other studies conducted earlier27 reported 8.2 in Bombay cancer
registry28 reported 9%. The difference in frequency may be due to some regional and
environmental factors that are responsible for pediatric brain tumors. At this time incidence
of pediatric brain tumors are increasing due to availability of radio imaging technique which
are able to diagnose in early stage.
The histological distribution of pediatric brain tumor in our study, the most common tumor
was Astrocytomas(41.8%), Medulloblastoma(26.7%). some studies available showed most
common tumor was Astrocytomas in their study18 reported 28% cases were Astrocytomas
while medulloblastomas were 25% in their study a series of 488 pediatric brain tumors29

showed 60.9% of cases of astrocytomas in their study. Moss et al 1992 reported 27.3% of
astrocytomas, most common tumor in their study34 also showed most common tumor was
astrocytoma.
Some other studies showed most common tumor was medulloblastomas19 36% patients were
of medullobalstomas. Zaman et al32 1990 reported most common incidence of
medullobalstoma it was 40% of all pediatric brain tumors.
Incidence of other tumors was comparable with other studies conducted earlier as shown in
table no1.
Most common age group in our study was 4-7 years which was supported by Gurney et al29

1995. They reported the increase incidence in 4-8 and 5 to 10 years of age for astrologlial
astrocytoma.
Incidence of pediatric brain tumors was 17.1% of total of primary brain tumor. Which was
very close to study conducted 33 . They reported 18.61% incidence of pediatric brain tumors
in their study.
Pediatric brain tumors differ significantly from adult brain tumors in reference to origin
clinical presentation, tendency to disseminates, histological features and their biological
nature. In adult most common brain tumor types are brain metastasis, glial tumors and
meingiomas while in children most common tumors are gliomas, oligodendroglioma
primitive neuro ectodermal tumor, ependymoma choroid plexus tumor34.
The study done by Rickest and paulius31 reported ependynoma were third most common
pediatric brain tumor and craniopharngioma were on the fourth most common pediatric brain
tumor. Same trend can be seen in other studies conducted in other countries like
Germany35,Swedan36,morocco37.

Vast majority of data shows medulloblastoma as the predominantly pediatric tumor19, 38.A
preponderance of medlloblastoma was also reported by parker at al19 in 1990 with 36%,
PNET 28%, cerebullar astrocytoma. Mosso et al38 in 1992 showed the result of childhood
cancer registry of Torino(Italy) over a period of 20 years. In this study medulloblatomas were
19.11%, astocytoma 27.3%, epedynoma 4.78%.
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Section shows sheets of cells having small round hyperchromatic nuclei with scanty cytoplasm.
Tumor cells have tendency to form rosettes-- Meulloblastoma .

Anaplastic Ependymoma section shows cells having
moderately pleomorphic hyperchromatic nuclei in
fibrillary background. Tumor cells have tendency
to form pseudorossettes

CONCLUSION:
Present study revealed the pathological distribution of pediatric brain tumors and provides
spectrum of brain tumor in children in an institute of Bihar. We have analyzed our records
according to their distribution with age, sex Male: Female ratio and histological
classification. More multi centric studies are required to represent the exact burden of
disease. Pediatric brain tumors are increasing due to incomplete registries of newly diagnosed
cases and lack of local cancer registries exact burden of disease is under estimated. Public
awareness about the symptoms and the severity of disease is required. Health facilities
provided by government should be informed to public.
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