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. of the radiation delivery system. Patient positioning is another key aspect of
Introductlon radiation therapy safety. Inaccurate positioning can lead to the delivery of

radiation to the wrong area, resulting in ineffective treatment or unintended
Radiation oncology, a branch of medicine that utilizes high-energy damage to healthy tissue [1].

radiation to treat cancer, is a critical component of modern cancer treatment.
While it offers effective solutions for tumor control, it also presents unique
challenges and risks. The precise application of radiation therapy demands a
high level of accuracy, safety, and quality assurance to ensure the well-being
of patients while achieving therapeutic outcomes. The integration of robust
safety protocols and comprehensive Quality Assurance (QA) procedures is
essential to mitigate risks, prevent errors, and optimize the overall treatment

process. Radiation oncology involves sophisticated technology, including  yoatment procedures. Radiation protection protocols, such as the use of
linear accelerators, treatment planning systems, imaging modalities, and |oa4 shielding, radiation monitors, and restricted access to treatment areas,
dosimetry tools. are designed to safeguard both patients and healthcare workers. Advanced
These systems are designed to deliver highly targeted radiation doses ~ imaging technologies, such as Cone-Beam CT (CBCT) and electronic portal
to malignant tumors while minimizing exposure to surrounding healthy ~ imaging, are employed to verify patient positioning before and during each
tissue. However, the complexity of this technology introduces inherent risks,  reatment session. These systems provide real-time imaging, allowing for
making safety protocols and quality assurance indispensable components of ~ Immediate correction of any misalignment [2,3].
the treatment process. Safety protocols in radiation oncology are critical for One of the key elements of QAis equipment calibration. Linear accelerators
ensuring that radiation is delivered accurately and safely. The primary goal ~ and other radiation delivery systems must be regularly calibrated to ensure
is to minimize the likelihood of unintended radiation exposure to patients and that they are delivering the correct dose of radiation at the correct location.
staff. One of the most fundamental aspects of radiation safety is the proper Calibration is typically performed by medical physicists, who use specialized
calibration and maintenance of equipment. Regular checks of treatment tools and techniques to measure radiation output and verify that it is within
machines, such as linear accelerators, are essential to ensure that they are acceptable limits. If discrepancies are found, the equipment must be adjusted
functioning within prescribed specifications. If the equipment malfunctions or or repaired before treatment can continue. In addition to routine calibration,
becomes inaccurate, the risk of delivering an incorrect dose or misdirecting ~ machines should undergo regular maintenance checks to detect any signs of

radiation increases, potentially causing harm to patients. wear or malfunction. This ensures that the equipment is operating at peak
performance and that patients receive the intended therapeutic dose.

The implementation of safety protocols in radiation oncology also requires
a multi-disciplinary approach, involving a range of specialists including
radiation oncologists, medical physicists, radiation therapists, and nurses.
These professionals must adhere to established safety standards, such as
the ALARA (As Low As Reasonably Achievable) principle, which emphasizes
the minimization of radiation exposure. This is not only important for patients
but also for the clinical staff, who may be exposed to ionizing radiation during

Description Another crucial aspect of QA is dosimetry, which involves the precise

measurement of radiation dose delivered to both the tumor and surrounding
tissue. Accurate dosimetry is essential for ensuring that the prescribed dose is
delivered with the highest degree of precision. In the past, dosimetry was often
performed using traditional film or thermoluminescent dosimeters. Today, more
advanced methods such as ionization chambers and electronic dosimeters
are commonly used to measure radiation dose in real-time. Medical physicists
regularly review dosimetric data to verify that the planned dose is being
accurately delivered. They also perform quality checks on treatment planning
systems to ensure that the algorithms used to calculate dose distributions are
functioning correctly [4,5].

Patient safety starts with careful treatment planning. Treatment planning
in radiation oncology is a complex process that involves several steps. After an
initial diagnosis, patients undergo imaging studies, such as CT scans, MRIs, or
PET scans, to precisely locate the tumor. This information is used to develop a
treatment plan that takes into account the tumour’s size, shape, and location,
as well as the surrounding healthy tissues. Once the plan is established, it
is verified through multiple checks to ensure its accuracy. It is crucial that
the radiation oncologist, physicist, and dosimeters work collaboratively in
this phase to account for any potential errors that could arise in the planning
process.

Once a treatment plan is developed, the next critical step is to deliver COHC'USIO“
radiation therapy with a high degree of precision. In many cases, patients are
treated using highly sophisticated techniques such as Intensity-Modulated The integration of safety protocols and quality assurance in radiation
Radiation Therapy (IMRT) or Stereotactic Body Radiotherapy (SBRT), both of oncology is not only about preventing errors; it is also about fostering a culture
which require sub-millimetre precision. These techniques deliver radiation in of safety, collaboration, and continuous improvement. By emphasizing safety
such a way that the maximum dose is focused on the tumor, while minimizing at every stage of the treatment process and implementing comprehensive
exposure to adjacent healthy tissues. The accuracy of this process depends QA procedures, radiation oncology teams can maximize the effectiveness of
on multiple factors, including patient positioning, imaging, and the calibration treatment while minimizing risks. As technology continues to advance and new
challenges emerge, the commitment to rigorous safety protocols and quality
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