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DESCRIPTION

Radiation therapy is a critical component of cancer treatment,
often used to target and eradicate cancer cells with precision.
It employs high-energy radiation to damage the DNA of cancer
cells, preventing them from growing and dividing. This review
explores the mechanisms, applications, advantages, limitations,
and recent advancements in radiation therapy, offering insights
into its role in contemporary oncology. Radiation therapy
works by delivering targeted doses of radiation to cancerous
tissues. The radiation disrupts the DNA within cancer cells,
leading to cell death or the inability of these cells to replicate.
This treatment can be localized to the tumor site or used
more broadly in conjunction with other therapies. Delivers
radiation from outside the body using a machine called a linear
accelerator. It is commonly used to treat tumors in various parts
of the body. Involves placing a radioactive source directly inside
or very close to the tumor. This method is often used for cancers
of the prostate, cervix, and breast. Uses radioactive substances
that travel through the bloodstream to target cancer cells.
It is often used for certain types of thyroid cancer and some
hematologic malignancies. It aims to completely eliminate
the tumor, especially when used alone or in combination with
surgery. Used alongside surgery or chemotherapy to destroy
remaining cancer cells and reduce the risk of recurrence.
Focuses on alleviating symptoms and improving quality of
life in cases where the cancer is advanced and not curable.
Modern techniques, such as Intensity-modulated Radiation
Therapy (IMRT) and Stereotactic Body Radiation Therapy
(SBRT), allow for highly targeted treatment, minimizing damage
to surrounding healthy tissues. Unlike surgery, radiation
therapy is non-invasive and can often be administered on an
outpatient basis. It is versatile and can be used to treat many
different types of cancer, including those that are difficult to
reach surgically. Despite its advantages, radiation therapy is not
without its challenges and potential side effects: Depending

on the treatment area, patients may experience skin irritation,
fatigue, or localized pain. There is a risk of developing secondary
cancers in the area treated with radiation, although this risk
is relatively low compared to the potential benefits. While
modern techniques minimize this, some healthy tissues near
the treatment area may still be affected, potentially leading
to temporary or permanent side effects. The field of radiation
therapy has seen significant advancements in recent years:
Incorporates advanced imaging techniques to precisely locate
the tumor before and during treatment, enhancing accuracy
and reducing side effects. Utilizes protons instead of X-rays
to deliver radiation. Protons have a unique physical property
known as the Bragg peak, which allows them to deposit most of
their energy directly in the tumor, sparing surrounding healthy
tissue. Emerging technologies involve analyzing medical images
using artificial intelligence to tailor treatment plans and predict
patient outcomes more effectively. Radiation therapy remains
a vital tool in the oncologist’s arsenal, offering a targeted and
effective approach to treating various cancers. Its ability to
precisely target cancer cells while minimizing damage to healthy
tissue has revolutionized cancer treatment, particularly with
the integration of cutting-edge technologies. While challenges
and side effects exist, ongoing research and technological
advancements continue to enhance the efficacy and safety of
radiation therapy, promising improved outcomes and quality of
life for patients. As with any treatment, personalized planning
and ongoing communication with healthcare providers are
essential for optimizing results and managing potential side
effects.
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