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INTRODUCTION
Central nervous system (CNS) tumours show differences between 
adults and children in variable aspects. Predominance of tumours 
differ in adults and children, fewer Primitive Neuroectodermal 
Tumours (PNET) (medulloblastoma) are seen in adults whereas 
fewer meningiomas (tumours of brain ‘covering’, the meninges) are 
seen in children. Incidence of histologic types like Astrocytomas/
gliomas differs from adults and children. Among all CNS tumours, 
Gliomas are most common in adults comprising 44% whereas 
Juvenile pilocytic astrocytomas are most common in children 
comprising 19%. CNS tumours vary by anatomical site also. Adult 
tumours are more commonly seen in supratentorial region whereas 
paediatric tumours are more commonly seen in infratentorial region. 
Proportion of adult CNS tumours is less than 2% of all cancers 
whereas Paediatric tumours consist of 20% of all cancers [1].

Tumours like Medulloblastoma, Pilocytic astrocytoma, Ependymoma, 
Choroid plexus tumours, Teratoma are most commonly seen in the 
age group of 0-3 years in ascending order. Tumours like Pilocytic 
astrocytoma, Medulloblastoma, Ependymoma, Astrocytoma, 
Choroid plexus tumour are most commonly seen in the age group 
of 3-15 years. Meningiomas and Glial tumours like glioblastomas 
are most common adult tumours [2].

Adult CNS tumours are most commonly distributed in the 
supratentorial structures such as cerebral lobes (Frontal, Parietal, 
Temporal and Occipital lobes), deep nuclei of basal ganglia, thalamus 
and hypothalamus. Paediatric CNS tumours are most commonly 
distributed in the infratentorial structures such as cerebellum, brain 
stem, pons, medulla and posterior fossa [3].

Paediatric brain and spinal cord tumours are a heterogeneous 
group of neoplasms. They show variability in their cell of origin, 
grading, treatment strategies and clinical outcomes. Brain tumours 
are the second most common type of paediatric tumours after 
haematological malignancies and comprise about 20% of all 
childhood cancers under 15 years of age [4].

Diffuse Astrocytomas, Oligodendrogliomas and metastatic carcinoma 
account for most cerebral hemispheric tumours particularly in 
adulthood. Pilocytic astrocytomas, commonly occur in younger people 
and show predilection for the cerebellum, whereas Ependymomas 
are seen frequently in the fourth ventricles of children and the spinal 
cords of adults. Primary CNS lymphomas, seen in elderly, are 
seen in the basal ganglia. Myxopapillary ependymomas and CNS 
paragangliomas are most commonly seen in conus medullaris. 
Central neurocytomas are most commonly seen to be arising within 
lateral ventricles whereas Germ cell tumours exceptionally arise 
outside the midline [2].

There are few epidemiological studies of brain and spinal cord tumours 
from India [5-9]. In India, exact tumour burden is underestimated 
due to lack of complete registration of newly diagnosed cases. 
Assessment of geographic differences in their molecular and genetic 
profiles requires Hospital-based prevalence data. In India, with 
recent improvement in overall healthcare scenario and diagnostic 
facilities in particular, the incidence of CNS tumours seem to be on 
the rise and are the centre of focus among neuro-oncologists.

Population-based studies play a major role to determine the cancer 
burden in paediatric CNS malignancies. This study is an attempt 
to map the epidemiological, clinicopathological, histologic profile of 
paediatric brain and spinal cord tumours in India. There are very 
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ABSTRACT
Introduction: Paediatric brain tumours are the most common 
solid tumours in developing countries, leading to cancer 
related mortality in children globally. Enough data are available 
regarding the epidemiology of paediatric brain tumours in the 
western population. But limited data is available in India as only 
a few cases were reported.

Aim: To evaluate the epidemiologic, clinicopathologic and 
histologic spectrum of paediatric brain and spinal cord tumours 
in a tertiary care referral centre of Southern India.

Materials and Methods: This study was a retrospective, 
observational study which was undertaken at the Department 
of Pathology, Sri Venkateswara Institute of Medical Sciences, 
Tirupati, Andhra Pradesh, India. It’s a 25 years study from 
January 1993 to December 2017.

Data were collected regarding the frequencies of primary brain 
and spinal cord tumours (diagnosed according to World Health 
Organisation (WHO) classification) in total of 151 paediatric 

patients (comprised of all children <18 years of age) from 
medical records in the tertiary centre.

Results: Over a period of 25 years, a total of 151 paediatric brain 
tumours were identified. Among these 4 were metastatic and 
the remaining 147 were primary. Primary tumours of brain origin 
were 112 and the remaining 35 were spinal cord tumours. The 
mean age for primary paediatric CNS tumours was 11.06 years 
with a slight male preponderance i.e., male: female ratio of 
1.1:1. The most common brain tumour was Astrocytoma with 
42 cases (37.5%) and among spinal cord, the most common 
tumour was Nerve sheath tumour with 13 cases (37.1%).

Conclusion: Demographics in the present study are comparable 
with similar studies from various medical centres on this topic. 
It is used as a reliable profile to set priorities for rationing the 
limited resources and thereby aid in developing national data. 
Various studies like this from different cancer centres across 
India will help to prepare an epidemiological profile of overall 
Indian as well as regional Paediatric brain tumours.
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limited studies reported from India which describes the prevalence 
of paediatric brain and spinal cord tumours and none reported from 
in and around Rayalaseema region.

MATERIALS AND METHODS
The study was a Retrospective, observational study which was 
undertaken at the Department of Pathology, Sri Venkateswara 
Institute of medical Sciences, Tirupati, Andhra Pradesh, India. It’s 
a 25-years study from January 1993 to December 2017. The study 
was conducted after obtaining the approval from the hospital ethics 
committee (IEC no.-710/2.4.18). Data were collected regarding the 
frequencies of primary brain and spinal cord tumours (diagnosed 
according to world health organisation (WHO) classification) in a 
total of 151 paediatric patients (comprised of all children <18 years 
of age) from medical records in the tertiary centre.

All the children <18 years of age, who were operated for brain tumours 
during the study period i.e., from January 1993 to December 2017 
were included in the study. Data regarding epidemiological findings, 
clinical details and the histopathological report was retrieved from 
the Hospital Information System. Patients with non-neoplastic 
lesions, vascular tumours and metastatic tumours were excluded. 
Study includes only patients with the proven histopathological 
diagnosis. The locations, histological types, patient demographics 
including age and sex were recorded in the study.

STATISTICAL ANALYSIS
Data regarding age, gender, site of the tumour and histological 
diagnosis were collected, stored and analysed in Microsoft Excel 
2007 spread sheet (Microsoft Corp, Redmond, WA). As the study is 
an observational study, no particular statistics were considered.

RESULTS
Over a period of 25 years, a total of 1759 CNS lesions were reported. 
Among these paediatric brain lesions were 241, of which 90 were 
non-neoplastic cystic lesions (arachnoid cysts, epidermoid cysts 
and colloid cysts), space occupying lesion of infectious aetiology and 
vascular malformation were excluded from the study and 151 were 
neoplastic. Among neoplastic lesions, 4 were metastatic and the 
remaining 147 were primary brain tumours. So, the study comprised 
of a total of 147 cases. These included 112 brain and 35 spinal cord 
tumours. The mean age for primary paediatric brain tumour was 
11.08 years (range 2-17 years) with a standard deviation of 4.42. 
Male: female ratio was 1.15:1 (Male 61, Female 51). The mean age 
for primary paediatric spinal cord tumour was 10.97 years (range 1 
month- 17 years) with standard deviation of 5.17. Male: female ratio 
was 0.9:1 (Male 17, Female 18) [Table/Fig-1].

Location Mean age in years (SD) Male: Female

Brain 11.08 (4.42) 1.15:1

Spinal cord 10.97 (5.17) 0.9:1

Combined 11.06 (4.61) 1.1:1

[Table/Fig-1]: Age and gender distribution among paediatric brain and spinal cord 
tumours.
SD- Standard deviation

The most common location of brain tumours was cerebrum 85 (75.8%) 
in supratentorial region followed by cerebellum 19 (16.9%) in infratentorial 
region. The most common location of spinal cord tumours was cervical 
spine 29 (82.8%) [Table/Fig-2].

The cases were subdivided into three age groups 0-5 years, 6-10 
years, and 11-18 years. Among brain tumours there was male pre-
dominance in all three age groups (i.e., 0-5, 6-10 and 11-18 years), 
among spinal cord tumours male predominance was noted in 0-5 
and 6-10 years of age group, whereas in 11-18 years age group 
female predominance was noted [Table/Fig-3].

Location

Age (Years)

0-5 6-10 11-18 

Male Female Male Female Male Female

Brain 13 (62%) 08 (38%) 16 (53.3%) 14 (46.7%) 32 (52.4%) 29 (45.8%)

Spinal 
cord

06 (75%) 02 (25%) 05 (62.5%) 03 (37.5%) 06 (31.5%) 13 (68.5%)

Total 19 (65.5%) 10 (34.5%) 21 (55.2%) 17 (44.8%) 38 (47.5%) 42 (52.5%)

[Table/Fig-3]: Gender distribution within different age groups and location.

Anatomical location Number of tumours (%)

Brain

Supratentorial

Cerebrum 85 (75.8%)

Ventricles 2 (1.7%)

Sellar region 3 (2.6%)

Cranial nerves 0

Infratentorial

Cerebellum 19 (16.9%)

Ventricles 3 (8.5%)

Spinal cord

Cervical 29 (82.8%)

Thoracic 2 (5.7%)

Lumbar 2 (5.7%)

Lumbosacral 2 (5.7%)

Sacral 0

[Table/Fig-2]: Anatomical locations of different tumours.

On analysis of brain tumours, highest number of patients i.e., 61 (54.4%) 
were in 11-18 years age group, followed by 30 patients (26.7%) in 
6-10 years age group and 21 patients (18.7%) in 0-5 years age group.

Morphologic features of the commonest brain and spinal cord 
tumours were briefed [Table/Fig-4a-d,5a-d]. Histologically the most 
common brain tumours in descending order being Astrocytoma 
42 (37.5%), Embryonal tumours 24 (21.4%) and Meningiomas 
16 (14.3%) [Table/Fig-6,7]. As per age group, Astrocytoma was the 
predominant histologic type in 6-10 years age group with 11 (45.8%) 
cases and 28 (39.4%) cases in 11-18 years age group. Embryonal 
tumours 8 (47.1%) were the most common histological type in 
0-5 years age group [Table/Fig-6]. On analysis of spinal cord tumours, 
there were 20 cases (57.1%) in 11-18 years group, followed by 7 cases 
(20%) in 6-10 years group and 8 cases (22.8%) in 0-5 years group.

[Table/Fig-4a,b]: a) Diffuse astrocytoma (WHO grade II): Photomicrograph showing 
diffusely arranged monomorphic astrocytes lying over a fibrillary background (H&E 
x200); b) Oligodendroglioma (WHO grade II): Photomicrograph showing uniform 
oligodendroglial cells displaying fried egg appearance (H&E x200).

The common spinal cord tumours in descending order being Nerve 
sheath tumours 13 cases (37.1%), Ependymal tumours 10 cases 
(28.5%) and Embryonal tumours 8 cases (22.8%). As per age group, 
Nerve sheath tumours were the most common in 11-18 years age 
group with 10 cases (50%), in 6-10 years age group 2 (28.5%) cases 
each of Ependymal tumours, Embryonal tumours and Mesenchymal 
tumours were seen and in 0-5 years age group, Ependymal tumours 
were most common with 4 cases (50%) [Table/Fig-6].
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Histological types No. of cases (%)

Brain tumours 0-5 years
6-10 
years

11-18 
years 0-18 years

Astrocytoma 3 (17.6%) 11 (45.8%) 28 (39.4%) 42 (37.5%)

Embryonal tumours 8 (47.1%) 5 (20.8%) 11 (15.5%) 24 (21.4%)

Meningeal tumours 3 (17.6%) 4 (16.7%) 9 (12.6%) 16 (14.3%)

Mesenchymal tumours 0 1 (4.2%) 11 (15.5%) 12 (10.7%)

Oligodendroglioma 0 3 (12.5%) 4 (5.6%) 7 (6.2%)

Craniopharyngioma 1 (5.9%) 0 3 (4.2%) 4 (3.6%)

Choroid plexus tumours 1 (5.9%) 0 3 (4.2%) 4 (3.6%)

Neuronal tumour 0 0 2 (2.8%) 2 (1.8%)

Atypical teratoidrhabdoid 
tumour

1 (5.9%) 0 0 1 (0.9%)

Total 17 (15.2%) 24 (21.4%) 71 (63.4%) 112 (100%)

Spinal cord tumours

Nerve sheath tumours 2 (25%) 1 (14.2%) 10 (50%) 13 (37.1%)

Ependymal tumours 4 (50%) 2 (28.5%) 4 (20%) 10 (28.5%)

Embryonal tumours 2 (25%) 2 (28.5%) 4 (20%) 8 (22.8%)

Mesenchymal tumours 0 2 (28.5%) 2 (10%) 4 (11.4%)

Total 8 (22.8%) 7 (20%) 20 (57.1%) 35 (100%)

[Table/Fig-6]: Percentage of various histologic types of Brain and Spinal cord 
tumours among different age groups.
Mesenchymal tumours include Haemangioblastoma, Cavernous angioma, Neurofibrolipoma, 
Haemangioma, papillary angioendothelioma

[Table/Fig-4c,d]: c) Pilocytic astrocytoma (WHO grade I): Photomicrograph showing 
bipolar cells, Rosenthal fibres (arrow) and Eosinophilic granular bodies (H&E x200); d) 
Glioblastoma (WHO grade IV): Photomicrograph showing Palisading necrosis (arrow) 
and pleomorphic cells with hyperchromatic nucleus (H&E x200).

[Table/Fig-5c,d]: c) Haemangioblastoma (WHO grade I): Photomicrograph showing 
variable sized blood vessels and stromal cells (arrow) with bubbly cytoplasm (H&E 
x200); d) Meningothelial Meningioma (WHO grade I): Photomicrograph showing 
whorls and meningothelial knots (arrow) (H&E x200).

[Table/Fig-5a,b]: a) Schwannoma (WHO grade I): Photomicrograph showing 
Verrocay bodies (arrow) (H&E x200); b) Medulloblastoma (WHO grade IV): 
Photomicrograph showing Rosettes (arrow) with central neuropil (H&E x200).

Tumour No. of cases (%)

Astrocytoma Grade I (SEGA+Pilocytic) 15 (19.2)

Astrocytoma Grade II (PXA+diffuse) 26 (33.3)

Anaplastic Astrocytoma Grade III 1 (1.2)

Astrocytoma Grade IV (GBM) 15 (19.2)

Oligodendroglioma Grade II 4 (5.12)

Anaplastic Oligodendroglioma Grade III 1 (1.2)

Oligoastrocytoma Grade II 3 (3.8)

Anaplastic Oligoastrocytoma Grade III 1 (1.2)

Ependymoma Grade II 10 (12.8)

Anaplastic ependymoma Grade III 2 (2.5)

Total 78 (100%)

[Table/Fig-7]: Percentage of various subtypes of paediatric CNS gliomas.

DISCUSSION
Children constitute a large part of population in a developing country 
where life expectancy is lower than in the developed world [10,11]. 
Multiple variations are observed in histological, topographical, and 
gender distribution of paediatric brain and spinal cord tumours. CNS 
tumours are the most common solid tumours in children [12,13].

In this retrospective study 147 cases of primary paediatric CNS 
tumours were reviewed in the last 25 years. The male:female ratio 
is 1.1:1 which is comparable to the study by Shah HC et al., and 
Kaatsch P et al., and Makino K et al., [9,14,15]. Male predominance 
in India may be the result of cultural factors as they get more attention 
and are brought for hospital care more often [16]. In current study, 
female predominance is noted in 11-18 years age group among 
spinal cord tumours which are comparable to the study done by 
Madhavan R et al., where female predominance is found in 0-5 and 
11-18 years of age groups [7]. As the tumour biology accounts for 
these gender disparity further studies are necessary for elaborating 
the role of sex hormones on brain tumourigenesis [17].

The mean age of paediatric brain tumours in this study was 
11.06 years which is higher than that observed in the study by 
Nasir S et al., (6.7 years) and Mehrazin M and Yavari P (8.7 years) 
[18,19]. Although all the tumours occur at any age, second decade 
(10-18 years) is the peak age of incidence in this study, whereas 
in Ahmed N et al., study more children were in the second hemi 
decade of life (i.e., 5-10 years) [20]. The peak age of brain tumours 
was 15 years in our study which is higher than study done by Smoll 
NR and Drummond KJ. Higher peak of age is observed at age 4 
years and a second peak at age 7 years followed by a steady 
decline [21]. On comparison of location with other international 
and Indian studies supratentorial and infratentorial tumours were 
nearly of equal percentage in studies done by Kaatsch P et al., and 
Ogun GO et al., [14,22]; whereas Madhavan R et al., and Shah HC 
et al., found higher percentage of supratentorial tumours which 
is similar to the present study [7,9]. Studies done by Shirazi N et 
al., and Ahmed N et al., found higher percentage of infratentorial 
tumours [Table/Fig-8,9] [8,20].

Astrocytoma was the most common neoplasm in this study similar to 
Western study by Keith HM et al., [23]. In contrast, the study by Nasir 
S et al., and Smoll NR and Drummond KJ, found Medulloblastomas 
to be the commonest paediatric brain tumour [18,21]. Increased 
incidence of Astrocytoma has also been reported from other Middle 
Eastern countries including Kuwait and Iran [19,24,25].

Craniopharyngiomas (14%) were the most common tumours in 
the study done by Aghayan Golkashani H et al., [26]. In contrast 
lesser incidence of Craniopharyngiomas (2.7%) was found in the 

Analysing grading of glial tumours, Grade II Astrocytoma was most 
common followed by equal frequency of low grade (i.e., Grade I) 
Astrocytoma (including SEGA and Pilocytic Astrocytoma) and Grade 
IV Glioma i.e., Glioblastoma [Table/Fig-7].
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Study Institution

Total 
no. of 
cases Relative frequency of four commonest CNS tumours

Mean 
age M:F

Supra-tentorial 
(%)

Infra-tentorial 
(%)

1 2 3 4

Jain A et al., 
[5] (2011)

AIIMS, New Delhi 
(Multi-institutional 
study)

3,936
Astrocytic 
tumours 
(34.7%)

MB and PNET 
(22.4%)

Craniopharyngioma 
(10.2%)

Ependymal 
tumours 
(9.8%)

NS NS NS NS

Das U et al., 
[6] (2014)

Kidwai Memorial 
institute of 
Oncology, 
Bangalore

341 MB*

Astrocytic 
tumours and 
Ependymal 
tumours*

Gliomas* PNET* NS 1.5:1 NS NS

Madhavan 
R et al., [7] 
(2016)

Madras Medical 
College, Chennai

250
Astrocytic 
tumours 
(52%)

MB (21.6%)
Ependymoma 
(10.4%)

Oligodendr-
oglioma (6%)

NS NS 52 48

Shirazi N 
et al., [8] 
(2017)

Himalayan 
Institute of Medical 
Sciences, Dehradun

67

MB (20.3%) 
PNET/ES 
(30.7%) in 
spinal cord

Pilocytic 
astrocytoma 
(16.6%) in brain 
Ependymoma 
(23%) in spinal cord

Glioblastoma 
(9.2%)

Ependymoma 
(7.0%)

11.3 1.3:1 33.3 66.7

Shah HC 
et al., [9] 
(2015)

B.J. Medical college 
and Civil Hospital, 
Ahmedabad

76
Astrocytomas 
(40.8%)

Embryonal 
tumours (29.0%)

Craniopharyngioma 
(11.8%)

Ependymoma 
(6.6%)

10.6 1.2:1 52.6 47.4

Current 
study (2019)

SVIMS, Tirupati. 147
Astrocytoma 
(37.5%)

Nerve sheath 
tumours (37.1%)

Embryonal tumours 
(21.4%)

Meningioma 
(14.3%)

11.06 1.1:1 61.2 38.8

[Table/Fig-9]: Comparison with other Indian studies.
NS: Not stated; MB: Medulloblastoma; PNET: Primitive Neurectodermal tumour; * Percentage not mentioned

Study (Year) Country
Total no. 
of cases Relative frequency of four commonest CNS tumours

Mean 
age (yrs) M:F

Supra-
 tentorial (%)

Infra-tentorial 
(%)

1 2 3 4

Kaatsch P et 
al., [14] (2001)

Germany 3268**
Astrocytic 
tumours (41.7%)

MB (18.1%) Ependymoma (10%) PNET (6.4%) 10.7 1.2:1 46.2 48.3

Makino K et 
al., [15] (2010)

Japan 210
Astrocytic 
tumours (35.7%)

Germ cell 
tumours (14.3%)

Craniophar-ngioma 
(10.5%)

MB (10.0%) NS 1.3:1 NS NS

Ahmed N et 
al., [20] (2007)

Pakistan 81
Low grade 
astrocytomas   
(I/II) (26.4%)

MB (10.6%)
Anaplastic Astrocytoma/
Glioblastoma Multiforme 
(7.1%)

Ependym-
oma (7.0%)

8.8 2.5:1 33.3 66.7

Ogun GO et 
al., [22] (2016)

Nigeria 77
Astrocytic 
tumours (30.5%)

Craniophar-
yngioma (18.5%)

MB (14.6%)
Germ cell 
tumours (7.8%)

7.2 1.3:1 49.4 50.6

Current study 
(2019)

India 147
Astrocytoma 
(37.5%)

Nerve sheath 
tumours (37.1%)

Embryonal tumours 
(21.4%)

Meningioma 
(14.3%)

11.06 1.1:1 61.2 38.8

[Table/Fig-8]: Comparison with International Studies.
NS: Not stated; MB: Medulloblastoma; PNET: Primitive neurectodermal tumour; **Spinal Cord and meningeal tumours not included

present study. In studies done by Wilson PE et al., and Zhou D 
et al., they found an increased incidence of Teratomas (31%) 
and Ependymomas followed by Astrocytomas respectively in the 
paediatric spinal cord tumours whereas Schwannoma 12(8.16%) is 
most common in present study [27,28].

Among Western population Astrocytomas and Medulloblastomas are 
the two most common brain tumours in children, similar to the present 
study and various studies from other Asian centres. In the present study 
mesenchymal tumours are the forth most common brain tumour.

Craniopharyngioma is the third most common tumour as reported 
from India and also in various Asian studies from Japan, Beijing, 
Korea [5,15,28,29]. Another interesting finding is that the incidence 
of Mesenchymal, non-meningothelial tumours which is a rare tumour 
in most of these studies is quite high in the present study (12.2%). 
The reason could be that the present authors have included many 
tumours like cavernoma, haemangioma, neurofibrolipoma and 
haemangioblastoma under this category.

Limitation(s)
Sample size was not adequate because limited number of 
cases were received from paediatric department in contrast to 
Neurosurgery department.

CONCLUSION(S)
In this retrospective 25-year review in a tertiary centre, 
demographics of primary paediatrics CNS Tumours from a Tertiary 
Care Institute were described and it provides valuable data from 

Rayalseema region of Southern India. One of the prominent and 
contrasting findings of this study compared to previously published 
studies in the literature is the predominance of the supratentorial 
location of the tumours. The present study provides regional 
statistical analysis and adds to the overall national statistics.

REFERENCES
 McKinney P. Childhood brain tumours: Epidemiology and risk factors. In: WHO [1]

Workshop Sensitivity of Children to EMF Exposures, 9-10 June Instambul, 2004.
 Suguna B, Chowhan AK, Nandyala R, Prasad BCM, Prayaga AK. Utility of [2]

Squash cytology in diagnosing cns lesions. IJSR. 2019;8:2277-8179.
 Rosenblum K. Central Nervous System. In: Juan Rosai, editor. Rosai and [3]

Ackerman’s Surgical Pathology, 10th ed. St. Louis: Elsevier; 2012. p. 2307-40.
 Echevarría ME, Fangusaro J, Goldman S. Paediatric central nervous system [4]

germ cell tumours: A review. Oncologist. 2008;13:690-99.
 Jain A, Sharm MC, Suri V, Kale SS, Mahapatra, Tatke M, et al. Spectrum [5]

of paediatric brain tumours in India: A multi-institutional study. Neurol India. 
2011;59:208-11.

 Das U, Appaji L, Aruna Kumari BS, Nagesh, Sirsath T, Padma T, et al. Spectrum [6]
of paediatric brain tumours: A Report of 341 cases from a tertiary cancer centre 
in India. The Indian J Paediatr. 2014;81:1089-91.

 Madhavan R, Kannabiran BP, Nithya AM, Kani J, Balasubramaniam P, [7]
Shanmugakumar S, et al. Paediatric brain tumours: An analysis of 5 years of 
data from a tertiary cancer care centre, India. Indian J Cancer. 2016;53:562-65.

 Shirazi N, Gupta M, Bhat NK, Kalra BP, Kumar R, Saini M, et al. Profile of primary [8]
paediatric brain and spinal cord tumours from North India. Indian J Med Paediatr 
Oncol. 2017;38:10-14.

 Shah HC, Ubhale BP, Shah JK. Demographic and histopathologic profile [9]
of paediatric brain tumours: A hospital-based study. South Asian J Cancer. 
2015;4:146-48.

 Bhalodia JN, Patel MM. Profile of pediatric malignancy: A three year study. Natl J [10]
Community Med. 2011;2:24-27.

 Jabeen S, Haque M, Islam MJ, Talukdar MH. Profile of pediatric malignancies: A [11]



www.jcdr.net Divya Sree Udayagiri et al., Profile of Primary Paediatric Brain and Spinal Cord Tumors

Journal of Clinical and Diagnostic Research. 2020 May, Vol-14(5): EC01-EC05 55

PARTICULARS OF CONTRIBUTORS:
1. Junior Resident, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
2. Associate Professor, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
3. Associate Professor, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
4. Professor, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
5. Professor, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
6. Additional Professor, Department of Pathology, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.
7. Professor, Department of Neurosurgery, SRI Venkateswara Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Jan 29, 2019
•  Manual Googling: Feb 27, 2020
•  iThenticate Software: Apr 09, 2020 (7%)

ETYMOLOGY: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Amit Kumar Chowhan,
Associate Professor, Department of Pathology, Sri Venkateswara Institute of 
Medical Sciences, Alipiri Road, Tirupati-517507, Andhra Pradesh, India.
E-mail: chowhanpath@gmail.com

Date of Submission: Jan 26, 2019
Date of Peer Review: Feb 12, 2019
Date of Acceptance: Mar 06, 2020

Date of Publishing: May 01, 2020

AUTHOR DECLARATION:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  NA
•  For any images presented appropriate consent has been obtained from the subjects.  NA

five year study. J Dhaka Med Coll. 2010;19:33-38.
 Baldwin RT, Preston Martin S. Epidemiology of brain tumors in childhood- A [12]

review. Toxicol Appl Pharmacol. 2004;199:118-31.
 Magnani C, Aareleid T, Viscomi S, Pastore G, Berrino F. EUROCARE Working [13]

Group. Variation in survival of children with central nervous system (CNS) 
malignancies diagnosed in Europe between 1978 and 1992: The EUROCARE 
study. Eur J Cancer. 2001;37:711-21.

 Kaatsch P, Rickert CH, Kuhl J, Schuz J, Michaelis J. Population based epidemiologic [14]
data on brain tumors in German children. Cancer. 2001;92:3155-64.

 Makino K, Nakamura H, Yano S, Kuratsu J. Kumamoto brain Tumor Group. [15]
Population-based epidemiological study of primary intracranial tumors in 
childhood. Childs Nerv Syst. 2010;26:1029-34.

 Yeole BB, Advani SH, Sunny L. Epidemiological features of childhood cancers in [16]
greater Mumbai. Indian Pediatr. 2001;38:1270-77.

  Sun T, Warrington NM, Rubin JB. Why does Jack, and not Jill, break his crown? [17]
Sex disparity in brain tumors. Biol Sex Differ. 2012;3:3.

 Nasir S, Jamila B, Khaleeq S. A retrospective study of primary brain tumors in [18]
children under 14 years of age at PIMS, Islamabad. Asian Pac J Cancer Prev. 
2010;11:1225-27.

 Mehrazin M, Yavari P. Morphological pattern and frequency of intracranial tumors [19]
in children. Childs Nerv Syst. 2007;23:157-62.

 Ahmed N, Bhurgri Y, Sadiq S, Shakoor KA. Pediatric brain tumours at a tertiary [20]
care hospital in Karachi. Asian Pac J Cancer Prev. 2007;8:399-404.

 Smoll NR, Drummond KJ. The incidence of medulloblastoma and [21]

primitive neurectodermal tumours in adults and children. J Clin Neurosci. 
2012;19:1541-44.

 Ogun GO, Adeleya AO, Babatunde TO, Ogun OA, Salami A, Brown BJ, et al. [22]
Central nervous system tumors in children in Ibadan, Nigeria: A histopathologic 
study. Pan Afr Med J. 2016;24:34.

 Keith HM, Craig WM, Kernohan JW. Brain tumors in children. Pediatrics. [23]
1949;3:839-44.

 Kadri H, Mawla AA, Murad L. Incidence of childhood brain tumors in Syria [24]
(1993-2002). Pediatr Neurosurg. 2005;41:173-77.

 Katchy KC, Alexander S, Al-Nashmi NM, Al-Ramadan A. Epidemiology of primary [25]
brain tumors in childhood and adolescence in Kuwait. Springerplus. 2013;2:58.

 Aghayan Golkashani H, Hatami H, Farzan A, Mohammadi HR, Nilipour [26]
Y, Khoddami M, et al. Tumors of the central nervous system: An 18-year 
retrospective review in a tertiary pediatric referral center. Iran J Child Neurol. 
2015;9:24-33.

 Wilson PE, Oleszek JL, Clayton GH. Pediatric spinal cord tumors and masses. J [27]
Spinal Cord Med. 2007;30:15-20.

 Zhou D, Zhang Y, Liu H, Luo S, Luo L, Dai K, et al. Epidemiology of nervous [28]
system tumors in children: A survey of 1,485 cases in Beijing Tiantan Hospital 
from 2001 to 2005. Pediatr Neurosurg. 2008;44:97-103.

 Suh YL, Koo H, Kim TS, Chi JG, Park SH, Khang SK, et al. Tumors of the central [29]
nervous system in Korea: A multicenter study of 3221 cases. J Neurooncol. 
2002;56:251-59.


