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emerged as one of the most effective treatment
modalities for cancer, with nearly 50% of patients
requiring it during their treatment course and
contributing to 40% of curative outcomes. Its primary
goal is to inhibit cancer cell proliferation through
targeted DNA damage while sparing surrounding
healthy tissues. Over the last century, advancements in
imaging, radiobiology, and treatment delivery have

enhanced its effectiveness. This review explores the
principles, applications, and advancements in
radiotherapy, emphasizing its role in improving cancer
survival rates and mitigating side effects.
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Introduction

Cancer remains one of the leading causes of death globally, accounting for 12.7 million new cases
and 7.6 million deaths annually. Approximately 63% of these occur in developing countries.
Cancer is a multifaceted disease caused by genetic mutations leading to uncontrolled cell growth
and metastasis. Since Wilhelm Conrad Rontgen's discovery of X-rays in 1895 and Marie Curie's
pioneering research on radium, radiation therapy has evolved into a crucial cancer treatment
modality. Marking a century of innovation, the field has seen significant progress, including better
imaging technologies, computer-based treatment planning, and advanced radiotherapy devices.
Radiation therapy is cost-effective, representing only 5% of total cancer care costs, and its
integration with surgery, chemotherapy, and immunotherapy further enhances treatment
outcomes. Notably, its ability to target tumors selectively while minimizing damage to healthy
tissues has made it a cornerstone in oncology. Principles of Radiation Therapy: Radiation therapy
employs ionizing radiation to kill cancer cells or halt their growth. By damaging the DNA of cancer
cells, radiation prevents cell division, leading to apoptosis or delayed cell death. Healthy cells have
a higher capacity for DNA repair, reducing side effects. Types of Radiation Therapy

1. External Radiation Therapy
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Delivered using machines like linear accelerators that direct high-energy beams to the tumor site.
Most commonly used for localized treatments such as lung, head, and neck cancers.
2. Internal Radiation Therapy (Brachytherapy)

Involves placing radioactive sources near or within the tumor, often used for prostate and
gynecological cancers. Applications of Radiotherapy Radiation therapy is used for: Curative
Treatment: Especially for early-stage cervical, breast, head, and neck cancers. Palliative Care:
Reducing symptoms in advanced stages. Adjuvant Therapy: Before surgery to shrink tumors or
post-surgery to eliminate residual cancer cells. Combination Strategies: Enhancing chemotherapy
or immunotherapy effectiveness.

Benefits of Radiation Therapy

Highly effective in eliminating cancer cells.

Targets cancer cells undetected during surgery.
Shrinks tumors for more manageable surgical removal.
Painless and safe treatment modality.

Combined therapies improve overall success rates.
Enhances quality of life by preserving organ function.

N o g bk~ w D E

Boosts the immune system's response to cancer cells.
Side Effects of Radiation Therapy

Side effects arise from damage to healthy tissues but vary based on cancer type, location, and
radiation dose. Common side effects include: Localized Skin Changes: Redness, peeling, or
irritation. General Fatigue: Due to the body's repair processes. Site-Specific Effects: Nausea,
vomiting, and diarrhea for abdominal cancers.Hair loss in the treated area. Sore throat or difficulty
swallowing for head and neck cancers. Rarely, long-term radiation exposure may slightly increase
the risk of secondary cancers. Natural Radiation Sources Cosmic Rays: High-energy particles from
space, including protons and alpha particles. Terrestrial Radiation: Emitted by radioactive
elements in the Earth's crust.

Detection and Measurement:

Radiation detectors measure particle ionization and energy deposition, ensuring safety and
precision during treatment.

Common Cancers Treated with Radiation Therapy
1. Curative Cancers:

Cervical, rectal, and advanced lung cancers.
Lymphomas and childhood tumors.

2. Early-Stage Cancers:

Skin and non-small cell lung cancers.
Non-advanced head and neck cancers.
Conclusion

Radiation therapy is a critical tool in the fight against cancer, with evidence showing its potential
to benefit over 40% of patients. Ensuring global access to radiotherapy, especially in low- and
middle-income countries, is essential to combat the growing cancer burden. Continued investment
in equipment, research, and education will advance radiotherapy's role in improving survival rates
and quality of life for cancer patients.
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