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ABSTRACT 

Glioblastoma (GBM) is an aggressive and rare brain tumor in 

children, with significantly different biological and clinical 

features compared to adult GBM. Despite advances in 

treatment modalities, the prognosis for pediatric GBM 

remains poor, and the aggressive nature of therapies often 

impacts the quality of life (QoL) in affected children. This 

review discusses current treatment strategies, including 

surgery, radiotherapy, and chemotherapy, alongside emerging 

therapies such as immunotherapy and targeted approaches. 

Additionally, it evaluates the impact of these treatments on the 

quality of life, focusing on neurocognitive, emotional, and 

social aspects, and the importance of supportive care. 

1. Introduction 

Glioblastoma is classified as a grade IV astrocytoma by the 

World Health Organization (WHO), and while it accounts for 

less than 3% of pediatric brain tumors, it poses significant 

challenges due to its aggressive behavior, rapid progression, 

and treatment resistance. Unlike adult GBM, pediatric GBM 

often involves distinct molecular and genetic alterations, 

requiring tailored therapeutic approaches(1,2). 

In addition to survival outcomes, quality of life in pediatric 

GBM patients has garnered increasing attention. The 

cognitive, physical, and emotional toll of intensive therapies 

necessitates comprehensive care strategies. 

2. Current Treatment Strategies 

2.1. Surgical Resection 

Maximal safe surgical resection is the cornerstone of pediatric 

GBM management. Complete resection is associated with 

improved survival outcomes, but anatomical location often 

limits its feasibility. Advances in neuroimaging and 

intraoperative techniques, such as fluorescence-guided 

surgery and neuro-navigation, have enhanced surgical 

precision (3–5). 

2.2. Radiotherapy 

Postoperative radiotherapy remains a critical component of 

GBM treatment. The standard dose is 54–60 Gy, delivered 

over 6 weeks. However, in younger children, radiotherapy 

poses significant risks to developing brains, often resulting in 

cognitive impairments (6)Proton therapy is emerging as a 

promising alternative due to its ability to minimize damage to 

surrounding healthy tissues. 

 

 

 

2.3. Chemotherapy 

Temozolomide (TMZ), an oral alkylating agent, is the 

standard chemotherapeutic drug used in GBM. Studies 

suggest that pediatric GBM exhibits resistance to TMZ, 

potentially due to the lower prevalence of MGMT promoter 

methylation compared to adult GBM (Bender et al., 2019). 

Additional agents, such as bevacizumab (a VEGF inhibitor), 

are being investigated to improve therapeutic outcomes(7,8). 

2.4. Emerging Therapies 

 Targeted Therapy: Agents targeting molecular 

pathways such as BRAF mutations (dabrafenib) or 

histone mutations (HDAC inhibitors) are under 

evaluation. 

 Immunotherapy: CAR-T cell therapy and immune 

checkpoint inhibitors are being explored to enhance 

anti-tumor immune responses. 

 Gene Therapy: Delivery of tumor-suppressing 

genes using viral vectors holds promise but is still in 

early stages of research. 

3. Quality of Life Considerations 

3.1. Neurocognitive Outcomes 

Cognitive deficits are common in pediatric GBM survivors 

due to tumor effects, treatment-related brain injury, and 

neuroinflammation. Radiotherapy, especially conventional 

photon therapy, is a significant contributor to long-term 

cognitive decline(9). Neuroprotective strategies, such as 

hippocampal-sparing techniques, are being investigated to 

mitigate these effects. 

3.2. Physical and Motor Function 

Tumor location and treatments can impair motor function and 

physical independence. Rehabilitation programs focusing on 

physical therapy and occupational therapy play a vital role in 

improving mobility and daily functioning. 

3.3. Emotional and Social Well-being 

Children with GBM and their families often experience 

anxiety, depression, and social isolation. Supportive care 

services, including counseling, peer support groups, and 

school reintegration programs, are essential for addressing 

emotional and social challenges. 

3.4. End-of-Life Care 

Palliative care is crucial for children with progressive or 

refractory GBM. Emphasis on symptom management, 

comfort, and family support can improve QoL during the 

terminal phase. 
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4. Challenges and Future Directions 

4.1. Need for Tailored Therapies 

The genetic and molecular diversity of pediatric GBM 

highlights the need for precision medicine approaches. 

Comprehensive genomic profiling should guide treatment 

decisions to optimize outcomes. 

4.2. Balancing Treatment Efficacy and QoL 

While aggressive therapies aim to extend survival, they often 

compromise QoL. Future research should focus on reducing 

treatment toxicity and incorporating QoL as a primary 

endpoint in clinical trials. 

4.3. Multidisciplinary Care 

Comprehensive care involving oncologists, neurologists, 

psychologists, and rehabilitation specialists is essential for 

addressing the diverse needs of pediatric GBM patients and 

their families. 

 

5. Conclusion 

Glioblastoma in children is a complex and challenging 

condition requiring multimodal treatment approaches. While 

current therapies aim to improve survival, their impact on the 

quality of life cannot be overlooked. Advancements in 

molecularly targeted therapies, neuroprotective strategies, and 

supportive care hold promise for enhancing both survival and 

QoL in pediatric GBM patients. Collaborative efforts between 

clinicians, researchers, and families are vital for driving 

progress in this field. 
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