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Introduction
Cancer in children, while constituting a small percentage of overall 

cancer cases, presents a significant clinical challenge due to the unique 
biological and physiological considerations involved. Approximately 
300,000 children and adolescents under 19 years of age are diagnosed 
with cancer globally each year. The most common childhood cancers 
include leukemia, brain tumors, neuroblastoma, and lymphomas. 
While advancements in oncology have dramatically improved survival 
rates, treatment is often complicated by long-term health issues that 
arise from the aggressive therapies employed. This article reviews the 
current treatment options for pediatric cancer, evaluates their efficacy, 
and explores future advancements aimed at improving survival while 
minimizing long-term harm [1,2].

Background
Pediatric cancers differ from adult cancers in their types, treatment 

responses, and prognosis. The majority of childhood cancers are the 
result of genetic mutations rather than lifestyle factors. Common types 
of pediatric cancers include:

•	 Leukemia: Acute Lymphoblastic Leukemia (ALL) is the most 
common childhood cancer, accounting for approximately 30% of cases.

•	 Brain tumors: These are the second most common, with 
medulloblastoma and gliomas being prevalent in children.

•	 Neuroblastoma: A cancer of the sympathetic nervous system, 
primarily affecting infants and very young children.

•	 Lymphomas: Both Hodgkin and non-Hodgkin lymphomas can 
occur in children and differ from adult forms of the disease [3,4].

The treatment of pediatric cancers involves a multidisciplinary 
approach that includes chemotherapy, radiation therapy, surgery, 
and increasingly, newer treatments such as targeted therapies and 
immunotherapy. These therapies, while often effective, can lead to 
significant side effects that affect the child's quality of life, necessitating 
a careful balance between treatment efficacy and long-term safety.

Treatment modalities

Chemotherapy

Chemotherapy remains the cornerstone of pediatric cancer 
treatment, particularly for leukemia and solid tumors. Pediatric 

regimens are tailored to the type and stage of cancer and aim to 
maximize cure rates while minimizing toxicity. Doses are calculated 
based on body surface area to account for children's smaller size and 
developing organs. However, chemotherapy can cause significant 
side effects, including nausea, immunosuppression, and organ 
damage. Long-term consequences, such as infertility and secondary 
malignancies, remain a concern [5,6].

Radiotherapy

Radiation therapy is employed in the treatment of various childhood 
cancers, such as brain tumors and Hodgkin lymphoma. Advances in 
radiation delivery techniques, including intensity-modulated radiation 
therapy (IMRT) and proton therapy, allow for more precise targeting 
of tumors while sparing healthy tissues. However, radiation exposure 
in children can result in developmental delays, endocrine disorders, 
and an increased risk of secondary cancers, particularly in the brain 
and spinal cord [7].

Surgery

Surgical intervention plays a critical role in the treatment of many 
pediatric cancers, particularly solid tumors such as neuroblastoma and 
Wilms' tumor. Complete resection of the tumor is often the goal, but 
in some cases, surgery is combined with chemotherapy or radiation 
to shrink tumors before removal. Pediatric surgical oncology is highly 
specialized, with a focus on minimizing damage to surrounding tissues 
to preserve organ function.

Targeted therapies

The advent of precision medicine has led to the development 
of targeted therapies that attack specific molecular abnormalities 
in cancer cells. Drugs like imatinib for chronic myeloid leukemia 
(CML) and monoclonal antibodies such as rituximab for lymphomas 
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Cancer in children, though rare, represents a leading cause of disease-related death globally. The treatment 

landscape for pediatric cancer has evolved significantly with advancements in chemotherapy, radiation therapy, 
surgery, and novel targeted therapies. This article provides an in-depth review of treatment modalities for childhood 
cancers, including leukemia, brain tumors, neuroblastoma, and lymphomas, highlighting the specific challenges in 
pediatric oncology. Advances in precision medicine and immunotherapy are transforming treatment outcomes, yet 
concerns over long-term side effects and quality of life remain prominent. This review also examines future directions 
for improving therapeutic outcomes while minimizing toxicity.
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have revolutionized pediatric oncology. Targeted therapies offer the 
potential for increased efficacy with reduced side effects compared to 
traditional chemotherapy, although their use in children is still being 
explored in clinical trials [8].

Immunotherapy

Immunotherapy, particularly chimeric antigen receptor (CAR) 
T-cell therapy, has emerged as a groundbreaking treatment for certain 
types of pediatric leukemia, especially in cases that have relapsed 
or are refractory to standard treatments. By harnessing the body's 
immune system to target cancer cells, immunotherapy offers a novel 
and effective approach with the potential for long-term remission. 
However, challenges remain, including managing immune-related side 
effects and the high cost of treatment.

Results
Survival rates for pediatric cancers have improved dramatically in 

recent decades, with five-year survival rates for childhood leukemia 
exceeding 85% in developed countries. The use of combination 
therapies—chemotherapy, surgery, and radiation—has been 
instrumental in these outcomes. However, survival varies significantly 
by cancer type. Brain tumors and certain high-risk neuroblastomas still 
have relatively poor prognoses, with five-year survival rates below 70%. 
Additionally, children who survive cancer face the possibility of long-
term complications, including growth abnormalities, cognitive deficits, 
and secondary malignancies [9].

Discussion
The significant strides in pediatric cancer treatment underscore the 

importance of ongoing research in improving both survival and quality 
of life. Advances in molecular diagnostics have paved the way for 
precision medicine, which allows for the tailoring of treatment to each 
child's specific cancer type and genetic makeup. Nonetheless, significant 
challenges remain in the treatment of pediatric cancers, particularly 
concerning the long-term side effects of treatment. Chemotherapy and 
radiation therapy, while effective in eradicating cancer cells, often come 
with a high burden of toxicity, particularly for young children whose 
bodies are still developing. The risk of secondary cancers, infertility, 

and organ damage highlights the need for treatments that are both 
effective and less harmful. Immunotherapy and targeted therapies offer 
hope in this regard, but more research is needed to understand how 
best to integrate these approaches into pediatric care.

Conclusion
The treatment of cancer in children has made remarkable progress, 

with increasing survival rates across most cancer types. However, 
the long-term consequences of aggressive therapies remain a critical 
area of concern. Moving forward, the integration of precision 
medicine, targeted therapies, and immunotherapy holds promise for 
reducing treatment-related toxicity while maintaining or improving 
survival outcomes. Continued research, clinical trials, and a focus on 
survivorship care are essential to further enhancing the quality of life 
for pediatric cancer survivors.
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