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Cancer remains one of humanity's most significant challenges, necessitating
precise and effective therapeutic approaches. Advanced techniques such as
stereotactic radiosurgery (SRS) and cutting-edge devices like Gamma Knife
have been employed for the treatment of brain tumors. Convolution
algorithms, recognized for their ability to detect tissue heterogeneity, and
Monte Carlo simulations, known as the most accurate dose calculation
method, have garnered considerable attention. In this study, the Gamma Knife
system was simulated using Monte Carlo codes to calculate dose distribution
on a heterogeneous phantom. Subsequently, the phantom underwent CT
imaging and analysis within the Gamma Knife treatment planning system.
Results indicated minimal dose distribution differences in central profiles but
increased discrepancies at field margins. This research contributes to
enhanced therapeutic precision and reduced side effects.
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