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. integral part of personalized cancer treatment. Treatment plans are tailored
IntrOdUCtlon to each patient's unique anatomy, tumor characteristics and overall health.
This approach maximizes cancer control while minimizing side effects. IGRT
The enhanced accuracy enables radiation oncologists to tailor treatment involves the use of advanced imaging techniques, such as CT scans or MRI,
plans with greater specificity, ensuring that the radiation is concentrated on to precisely visualize the tumor and surrounding structures in real-time [3].
the cancerous cells while sparing nearby normal tissues. Another significant
development is the utilization of intensity-modulated radiation therapy and
volumetric modulated arc therapy. These techniques enable the adjustment
of radiation intensity and delivery angles during treatment, allowing for a
more conformal and precise dose distribution. This adaptability is particularly
beneficial when treating tumors located near critical structures or in complex
anatomical regions. One notable advancement in radiation therapy is the
increasing use of advanced imaging techniques for treatment planning. The
integration of technologies like magnetic resonance imaging and positron
emission tomography into the planning process allows for a more precise
delineation of the tumor and surrounding healthy tissues [1].

As our understanding of cancer biology continues to expand, radiation
therapy is poised to play an increasingly vital role in the fight against cancer,
offering hope to patients for more effective and less invasive treatments. The
repurposing of chronically used drugs in cancer therapy offers an exciting
avenue for advancing cancer treatment and improving patient outcomes. By
leveraging existing knowledge and therapeutic options, researchers have the
opportunity to explore unconventional approaches to combat cancer effectively.
Advanced imaging and treatment planning software allow oncologists to create
highly individualized treatment plans that consider a patient's unique anatomy,
tumor characteristics and overall health. Personalized treatment strategies
may involve dose escalation, where higher radiation doses are delivered
— to more aggressive tumors or hypofractionation, which shortens treatment
Description duration. Some radiation centers employ adaptive therapy, where treatment
plans are continuously adjusted based on a patient's response to treatment
and changes in tumor size and position. Radiation therapy is often combined
with other treatments, such as surgery, chemotherapy, or immunotherapy, to
maximize cancer control while minimizing side effects [4,5].

This real-time imaging allows for the adjustment of radiation beams during
treatment sessions to account for any tumor movement or changes in anatomy.
IGRT significantly enhances treatment accuracy, particularly for tumors located
near critical organs or structures. IMRT is a highly sophisticated technique that
enables the precise shaping of radiation beams to conform to the shape of Conc|usion
the tumor. Radiation therapy, also known as radiotherapy, has a rich history of
development and evolution spanning over a century. It has become a critical
component of cancer treatment and has evolved significantly in terms of
technology, precision and effectiveness. This article explores the remarkable
journey of radiation therapy from its early beginnings to the current era of
precision medicine. Early experiments with radioactive substances, such as
radium and radon, were conducted to explore their potential therapeutic effects
on tumors. However, these experiments lacked the precision and control
required for safe and effective treatment. The advent of linear accelerators
in the mid-20th century revolutionized radiation therapy. These machines
generate high-energy X-rays and electron beams, offering precise control Acknowledgement
over radiation delivery. Radiation therapy is increasingly used in combination

The advances in radiation therapy have transformed cancer treatment into
a highly personalized and precise endeavor. Tailoring treatment strategies to
individual patients not only improves outcomes but also reduces the burden
of side effects. As technology continues to evolve and our understanding of
cancer biology deepens, radiation therapy is poised to play an increasingly
vital role in the fight against cancer, offering hope to patients worldwide for
more effective and less invasive treatments.

with other treatments, such as surgery, chemotherapy and immunotherapy. None.
This approach enhances treatment effectiveness by addressing cancer from
multiple angles [2]. H
ultple angles [2] Conflict of Interest
Traditional radiation therapy has traditionally relied on standard treatment
protocols, where the same radiation doses and techniques were applied to There is no conflict of interest by author.

a broad spectrum of cancer patients. While effective, this one-size-fits-all
approach often resulted in unnecessary radiation exposure to healthy tissues
and suboptimal outcomes for some patients. Proton therapy, which uses
charged protons instead of X-rays, offers even greater precision and minimal
damage to surrounding tissues. It is particularly beneficial for pediatric cancers
and tumors near critical structures. Today, radiation therapy is becoming an
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