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Monte Carlo simulations have emerged as a powerful tool in medical physics, allowing for accurate calculations of radiation
dose distributions in complex geometries such as the human body. MCNP (Monte Carlo N-Particle) is a widely used code for
these types of simulations, capable of modelling various radiation sources and transport mechanisms. In the field of radiation
therapy, MCNP can be used to optimize treatment planning by accurately predicting the dose delivered to target volumes and
nearby healthy tissue. Specific examples include breast cancer treatment, where the shape and location of the breast tissue can
be accurately modelled to deliver precise doses to the tumor while minimizing damage to surrounding healthy tissue. Other
examples include pancreatic cancer, where the location and shape of the pancreas and nearby organs at risk can be taken into
account for more effective treatment planning, as well as melanoma of the eye, where the shape of the eye and surrounding
tissues can be accurately modeled to optimize radiation dose distribution. The use of MCNP in these applications has shown
promising results in improving treatment outcomes and reducing side effects.

By using MCNP, we can simulate and optimize radiation therapy treatments, including VMAT (Volumetric Modulated Arc
Therapy), for different tumor sites. By integrating MCNP with treatment planning software, we can create treatment plans that
are personalized to each patient's unique anatomy and tumor characteristics, leading to more effective and precise radiation
therapy treatments.
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