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ABSTRACT
Objective: To elaborate pattern and frequency of CNS Tumors in a tertiary care center.
Primary Neoplasm of the Central Nervous system are the most common solid tumors of childhood, making up 20% of all paedi-
atric oncologic conditions,1,7 surpassed only by leukemia and lymphoma in frequency2. They have tendency to occur along the 
central neural axis and posterior fossa and CNS metastasis from extra-cerebral tumors are uncommon in childhood.
Material Andmethod: In the present study, A two year retrospective review of CNS tumors in paediatric age group (<12 years) 
was conducted in tertiary care center. 32 cases of paediatric CNS tumors were studied for their incidence in relation to age, sex, 
location and histopathological features were evaluated with clinical and radiological correlation.
Conclusion: All the cases were found intracranial. Overall there is a male preponderance in the paediatric CNS tumors and the 
incidence is quite similar to study conducted in Middle East region but somehow different than those reported by authors from 
the Western and Far Eastern countries.
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INTRODUCTION

Primary Neoplasm of the Central Nervous system (CNS) are 
the most common solid tumors of childhood, making up 20% 
of all paediatric oncologic conditions1,7 and are surpassed 
only by leukemia and lymphoma in frequency2. They have 
included many histological subtypes, which vary in their 
site of origin and degree of malignancy. Seventy percent of 
childhood CNS tumours arise in the posterior fossa; a com-
parable number of tumours in adults arise within the cerebral 
hemispheres above the tentorium.7

Thus overall, infratentorial tumors occurs more in frequency 
then supratentorial tumors. Supratentorial tumors are more 
common in <2yrs of age while infratentorial tumors are more 
common in 4-10yrs &equally common after 10yrsof age.

CLINICAL PRESENTATION: Clinical symptoms depend 
upon age, sex, location and type of tumor and grade

Symptoms may include 

• Infants-Increasing head circumference, lethargy, nau-
sea and vomiting.

•	 Children-Also	 may	 have	 headaches,	 ↓visual	 acuity,	

seizures, cranial nerve palsies, endocrine dysfunction, 
Increased intracranial pressure, hormonal changes (pi-
tuitary adenoma).

Classification of tumours is one of the arts of pathology, 
drawing on emerging molecular methods and the traditional 
recognition of histologic and biologic patterns. While pa-
thologists have developed classification schemes that distin-
guish between benign and malignant lesions on histologic 
grounds, the clinical course of disease is also influenced by 
relatively unique features of brain tumours.

CLASSIFICATION7:

• Posterior fossa
• Supratentorial
	 ♦	 Intraparenchymal
	 ♦	 Sellar/Suprasellar
	 ♦	 Extra-axial

Most common types of Primary Brain Tumours

• Astrocytomas  - Grades I-IV
• Medulloblastomas 
• Ependymoma
• Oligodendroglioma
• Meningioma
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• Pituitary adenomas
• Choroid Plexus Papilloma

HOW THEY VARY FROM ADULT

• Unlike tumors of adults, childhood brain tumors have 
tendency to occur along the central neural axis and 
posterior fossa.9,11.

In Adults: 70% of tumors are supratentorial

• Meningioma
• Pituitary adenoma
• High grade astrocytoma
 ♦ Anaplastic astrocytoma (grade III)
 ♦ Glioblastoma multiforme (grade IV astrocytoma)

In Pediatric: 70% are in posterior fossa

• Medulloblastoma 
• Pilocytic astrocytoma (cerebellar astrocytoma)
• CNS metastasis from extra-cerebral tumors are un-

common in childhood.11

AIMS & OBJECTIVES

The study was undertaken with the following aims and ob-
jectives:

• To elaborate the pattern and frequency of CNS Tumors 
in a tertiary care center.

• To study the pathology of CNS tumors in relation to 
age, sex, location and incidence.

• To study the relative incidence of various CNS tumors 
among different paediatric age groups. 

• To compare the obtained results with previous studies.

MATERIAL AND METHOD

A Study of two year review of CNS tumours in paediatric age 
group (<12 years) was conducted in one of the teaching ter-
tiary care hospital, Ahmedabad. Study includes all tumours 
occurs in CNS in <12 years of age group. Histopathological 
features were evaluated with clinical and radiological cor-
relation. The clinical details are obtained from original case 
record. The gross examination of each available specimen 
includes its size, shape, weight, consistency and appearance 
of cut surface especially pertaining to areas of Haemorrhage, 
necrosis and cystic spaces.

Total 32 cases were found to have primary CNS tumours. 
All the specimens were preserved in 10% formalin. In histo-
pathological study, no. of sections were taken from different 
sites according to the size of the specimen while in case of 
small biopsy whole specimen was given. Sections were pro-
cessed in automated tissue processor and embedded in paraf-
fin blocks. All the sections were studied by routine paraffin 
sectioning and Haematoxylin and eosin stain. Selected cases 
may require special stain.

The tumours classified according to (WHO) World Health 
Organisation’s histological typing of CNS Tumours.

Data acquired from examination of each specimen was pro-
cessed in systemic manner. The collected data were analysed 
statistically and results obtained are compared with existing 
studies in the literature.

RESULTS

During the period of January 2013 to December 2015; a to-
tal of 12587 specimens were received for histopathological 
examination. Out of which 164 specimens were of CNS tu-
mors,  among which 32 cases were of <12 years, in paediat-
ric age group. All the cases were intracranial.

Out of 32 cases 20 were infratentorial (62%) and 12 were 
supratentorial (38%). Sex wise distribution show 19 (59%) 
were males and 13(41%) were females.(Table II)

The frequency of various tumors show that Medulloblasto-
mas were the single most frequent tumor (37.5%), followed 
by Astrocytoma (25%) and Ependymoma (12.5%) and rest 
were Meningioma, Choroid plexus papilloma, Craniophar-
yngioma.(Table I)

In our study male preponderance is present with M: F ratio 
of 1.46: 1. 

The most common clinical presentation was hydrocepha-
lus, seizures and nausea vomiting in infant and seizures, in-
creased intracranial pressure and headache in children.

DISCUSSION

This present study was conducted over period of two year 
from January 2013 to December 2015 in one of the tertiary 
care teaching hospital. Studies of 32 cases were done with re-
spect of sex, location of tumor and with morphological type 
of tumor. The results obtained were compared with those of 
previous studies of well-known workers in this study and the 
significant difference and similarities in result are discussed 
below.

This study show all the cases were intracranial as com-
pare to other authors Farwellet al4 and Jhang R Shen WQ et 
al.5(Table III)

In this study Medulloblastoma were the single most frequent 
tumor followed by astrocytomas and ependymoma. It is evi-
dent that our study matches with the study conducted in Mid-
dle East by Kadari et al.3(Table IV)

In present study  out of 32 cases 20 were infratentorial (62%) 
and 12 were supratentorial (38%) which is comparable with 
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other authors Farwell et al4 and Hassan Kadri et al3.(Table V)

In our study male preponderance is present with M: F ratio 
of 1.46 : 1. 

CONCLUSION

• 32 cases of paediatric CNS tumours were studied in 
present study for their histopathology and incidence in 
relation to age, sex, location and incidence.

• Almost all the cases were found intracranial.
• In decreasing order of frequency, the intracranial tu-

mours are Medulloblastoma, Astrocytoma, Epend-
ymoma, PNET, Meningioma, Craniopharyngioma, 
Choroid Plexus Papilloma.

• In our patient population, the incidence is quite similar 
to study conducted in Middle East region but some-
how different than those reported by authors from the 
Western and Far Eastern countries. Whether these re-
sults are unique or reflect a regional difference in the 
disease distribution, remains to be determined.

• Overall there is a male preponderance in the paediatric 
CNS tumours.

• Overall paediatric tumours predominate in the in-
fratentorial regions. 

• All medulloblastomas were infratentorial.
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INCIDENCE OF INTRACRANIAL TUMORS

TYPE OF TUMOUR NO. OF CASES PERCENTAGE

1. ASTROCYTOMA 8 25%

2. MEDULLOBLASTOMA 12 37.5%

3. EPENDYMOMA 4 12.5%

4. PNET 2 6.25%

5. MENINGIOMA 1 3.12%

6. CRANIOPHAYNGIOMA 1 3.12%

7. CHOROID PLEXUS PAPILLOMA 1 3.12%

8. OLIGODENDROGLIOMA 1 3.12%

9. NEUROFIBROMA 0 0%

10. HEMANGIOBLASTOMA 1 3.12%

11. SCHWANOMMA 1 3.12%

TOTAL 32
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DISTRIBUTION ACCORDING TO LOCATION AND SEX

TYPE OF TUMOUR ST IT M F

1. ASTROCYTOMA 4 4 4 4

2. MEDULLOBLASTOMA 0 12 9 3

3. EPENDYMOMA 2 2 2 2

4. PNET 2 0 2 0

5. MENINGIOMA 0 1 1 0

6. CRANIOPHAYNGIOMA 1 0 0 1

7. CHOROID PLEXUS PAPILLOMA 1 0 0 1

8. OLIGODENDROGLIOMA 1 0 1 0

9. NEUROFIBROMA 0 0 0 0

10. HEMANGIOBLASTOMA 0 1 0 1

11. SCHWANOMMA 1 0 0 1

TOTAL 12 20 19 13

INCIDENCE OF INTRACRANIAL AND INTRASPINAL TUMORS STUDIED BY VARIOUS AUTHORS

LOCATION FARWELL DOHRMANN4 JHANG R SHEN WQ5 PRESENT STUDY
INTRACRANIAL 95.69% 93.4% 100%
INTRASPINAL 4.30% 6.6% 0%

From the studies by above authors, it is evident that intracranial tumours predominate in the paediatric age group.

FREQUENCY OF PEDIATRIC CNS TUMORS ACCORDING TO HISTOLOGIC TYPE BY VARIOUS AUTHORS
SR NO TYPE OF TUMOR FARWELL ET AL4 HEISKANEN ET AL6 KADRI ET AL3 PRESENT

1. ASTROCYTOMA 37% 40.08% 25.8% 25%

2. MEDULLOBLASTOMA 25% 28% 27.5% 37.5%

3. EPENDYMOMA 9% 7.10% 10% 12.5%

From the studies by above authors, it is evident that our study matches with the study conducted  in middle east by Kadri Et 
al

DISTRIBUTION BASED ON LOCATION

AUTHOR SUPRATENTORIAL INFRATENTORIAL

FARWELL ET AL 4 38% 62%

HASSAN KADRI 7 47% 53%

PRESENT STUDY 37.5% 62.5%

From the studies by above authors, it is evident that infratentorial locations predominate in paediatric age group
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Graph I: Frequency of Various Intracranial Tumors in Nos. and Percentage


