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Introduction

• Brain tumors are 2nd most common tumor in children 

•  20% of all pediatric cancers

• Incidence is 5 cases/100,000 children per year

• 20% occur in children < 3years age

• 60% occur in infratentorial brain

exception is infancy <12months age 60% supratentorial

• Gliomas are most common type of brain tumor in both children & adults -
derived from glial cells which are responsible for neuron cell support



Broadly divided into 2 different entities

• Low grade Gliomas (LGG)

• High grade Gliomas (HGG)

- Diffuse Intrinsic Pontine Gliomas (DIPG)

About two thirds of total gliomas are LGG and localised however 
5% can present with leptomeningeal dissemination esp. with 
hypothalamic and spinal tumors. 



Etiological factors 

• Etiological factors not well studied 

• Prior exposure to irradiation : HGG gliomas

• Genetic and famililal syndromes syndromes

Include Li-Fraumeni syndrome, Turcot syndrome, 
neurofibromatosis. 

NF1 higher risk for developing JPA esp optic pathway. 

Tuberous sclerosis, increased risk of LGG called subependymal
giant cell astrocytoma (SEGA).

• BRAF oncogene mutations  and BRAF gene fusions : LGG 
gliomas



Clinical Presentation

• Heterogeneous in presentation.  Remain undiagnosed for prolonged 
period as patient in these age groups are not capable to effectively 
present their symptoms  and some common symptoms might be 
non-specific such as headache

• Highly dependent on localization of lesion.
• Cortical tumors- Focal neurological deficits including seizures & 

headaches
• Brain stem- headache, fatigue, ataxia and multiple cranial 

neuropathies. Increase in tumor size can lead to obstruction of 
cerebral aqueduct and 4th ventricle causing obstructive 
hydrocepahlus

• Lower Brain stem lesions can present with failure to thrive d/t 
persistent dyspahgia, nausea and vomiting

• Optic pathway gliomas – unexplained visual loss, monocular or 
asymmetric nystagmus, Diencephalic syndrome,  optic atrophy 



Diagnosis : Imaging

• History and Physical examination

• Imaging

Others DTI, PET



Imaging: Pilocytic Astrocytoma

Large cyst with solid mural nodule 
within cerebellar hemisphere 
seen in  30-60% JPA 
MRI : cystic is hypointense on 
T1W Hyperintense on T2W



Imaging : Brainstem Gliomas

On MRI  Diffuse pontine gliomas
expanded pons, do not enhance
Hypointense on T1W and hyperintense

on T2W and FLAIR images

Focal midbrain types have variable 
enhancement
Cervico-medullary type commonly 
enhances
Dorsal exophytic type enhances 
homogeneously

Enhancement useful in followup
response to therapy or recurrence



WHO Classification LGG

• 25-30% of all childhood CNS 
tumors

• Peak incidence : first decade of life 
with no gender predilection

• Chiasmatic &Hypothalmic tumors
more frequent in younger children 

• Hemispheric tumors seen in older 
& adolescents.

• Pilocytic astrocytoma >15%  
common in posterior fossa 

• IDH mutations are almost absent
• Malignant progression is 

extremely rare
• Linked to hereditary component
• SEGA associated with Tuberous 

sclerosis (20%)
• Optic pathway Gliomas with NF1



LGG : Molecular genetic alterations based 
on location

Genetic alterations in BRAF 
contribute to activation of 
MAPK pathway leading to 
either tumor growth, 
differentiation or oncogene 
induced senescence

Majority of BRAF alterations 
involve tandem duplication 
of gene of 7q34

Alteration in BRAF is found in 
majority of PA         Pfister JCI2008



• 100% PA habor alteration in MAPK axis , most commonly KIAA1549: 
BRAF fusions. Rx with MEK inhibitors– selumetinib, Trametinib in 
Ph II studies

• Additional alterations include RAF1 fusions, mutations, fusions or 
kinase domain duplications of FGFR1 and fusions of NTRK gene 
family

• BRAF fusions are exclusive for PA & associated with good prognosis. 

• BRAF V600F mutations is seen pleomorphic xanthoastrocytoma , 
some PA, ganglioglioma. Rx with Dabrafinib promising result

• BRAF V600F mutant and 9p21 (CDKN2A/B)-deleted tumors (hall 
mark of pleomorphic xanthoastrocytoma ) likely display increase 
propensity for progression and a worse outcome

LGG : Molecular genetic alterations based 
on location (contd..)



Pediatric HGG

•  20% of all primary CNS tumors in children 

•  one half occur in Brain stem most frequently in ventral pons 
as DIPG

• Most supratentorial HGG located in cerebral hemispheres 35-
50%, followed by thalamus 20-30% and basal ganglia

• Transformation from low grade to high grade is a rare 
phenomenon

• Same aggressive clinical behaviour and bad prognosis as adult

• Most series showing 3year event free survival 11-22% with 
majority succumbing to the disease



Pediatric HGG : WHO Classification 2016

IDH 1 mutation  & 
1p19q codeletion
uncommon in  Pediatric
gliomas



Classification based on molecular subgrouping

Histone mutations have been identify 
unique driver of pHGG
Reclassification based on molecular 
subgrouping with significant clinical 
correlations with age , anatomical 
location, prognosis.





Treatment options



Surgery
• Primary object is to get tissue for diagnosis, removing / 

debulking tumor

• Factors actors that decide on surgery is patients clinical 
condition, age, hydrocephalus, surgeon assessment of risk of 
neurological sequalea and site of lesion 

• Surgical excision – GTR /  maximal safe resection 

STR /no resection/ stereotactic biopsy

Radical resection correlates with longer survival when 
combined with RT

• Timing of Surgery in LGG : controversial topic & few conclusive 
studies  (Craincross and Laperriere 1989 Archives of neurology46; 1238-39 andRecht 1992)



Radiation therapy

• Conformal RT is imp component 
of treatment 

• Mostly given in adjuvant setting 
sometimes preoperatively, stand 
alone in inoperable case

• Involves focal irradiation to 
tumor & surgical cavity with 
adequate margins 



RT Target volume : LGG

• Tumors are difficult to see on CT as they often do 
not enhance, and are deeply infiltrative. 

• MRI (T2 or FLAIR sequences) used for delineation

• CTV=1‐1.5cm margin.

• Tumour extent modified at any geographical 
boundaries e.g. bone, falx, tentorium cerebelli as 
LGG tumours do not usually infiltrate these.

• PTV = 5-10mm margin around CTV

• Dose : 50.4-54Gy in 28-30fractions



RT Target volume : HGG



Hyperfractionation in Brain stem Gliomas



Dose constraints & recommendations for OAR 

Dmean < 35Gy children

Dmean < 25Gy or 30Gy children

Dmax< 42Gy children



Chemotherapy

• Chemotherapy has been to delay or avoid RT in LGG 
while in HGG it has been used in concurrent and 
adjuvant setting

• Choice of the optimal regimen is still controversial

• Combination of drugs like thioguanine, procarbazine, 
CCNU and vincristine (TPCV) or 
vincristine‐carboplatin is preferred

• Alternative monotherapy with weekly vinblastine 

• Other single agents- temozolomide,  bevacizumab, 
irinotecan

5‐year PFS in the range of 40–50% with CT in LGG  







Poor outcomes of Paediatric HGG over past 
30 years

EFS comparison of CCG945, ACNS0126, PCM945 parametric model

Cohen Neuro-Oncol2011



Outcomes

• LGG : greater than 90% OS at 20 years

• HGG :  AA – 30% at 3 years 

GBM- < 10%



Conclusions

• Pediatric gliomas are very diverse biologically 
and distinct entity 

• Prognosis generally depends on grade, location

• Molecular driven classification and treatment 
strategies taking into account distinct biological 
differences are required to improve outcomes  



Thank you


