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B1CS COMS PLAQUE USING MCNPX MONTE CARLO CODE

Mehrnaz Baensaf', Ali Reza Azadbar*’

Received: 11 August, 2024; Accepted: 15 October, 2024
Abstract
Background & Aims: Eye plaque brachytherapy is a suitable method for choroidal melanoma treatment.
In eye tumors brachytherapy, '*'Cs radioisotope has the potential to reach the highest dose to the
cancerous tissue and the lowest dose to the healthy tissues. This study's aim is to investigate the received
dose of choroidal melanoma tumor and right and left eye tissues in eye and water phantoms from a
COMS plaque containing '*'Cs seeds by simulation in MCNPX code.
Materials & Methods: First, two human eyes with full details, an 8-mm-high choroidal melanoma tumor
in the right eye, and a 16-mm COMS eye plaque with 13 seeds of '*'Cs that is perpendicular to the tumor
were simulated in MCNPX code in an environment with dimensions of 30x30x30 cm®. Then, the
absorbed dose resulting from one decay in the tumor and other tissues of the right and left eye were
simulated in the eye and water phantoms, and based on that, the cumulative dose during the treatment
in these tissues was calculated.
Results: To deliver a cumulative dose of 85 Gy to the top of the tumor in 7 days, the activity of the 13
seeds of 1*'Cs for the eye and water phantoms should be equal to 21.86 and 23.32 mCi, respectively. In
the water phantom, this activity results in the absorption of a 17.36 and 1.44 Gy cumulative dose more
than in the eye phantom, in the tissues of the right and left eyes, respectively.
Conclusion: In this study, the cumulative dose of healthy tissues around the tumor in the eye phantom
is lower than that in the water phantom, which is in agreement with the results of other studies.
Therefore, by calculating the activity or treatment time using a phantom that is defined based on the
actual dimensions of the patient's eye and the tumor inside it, it is possible to prevent more irradiation
of the healthy tissues adjacent to the tumor, which also leads to the reduction of stochastic and
nonstochastic effects.
Keywords: Choroidal Melanoma, Brachytherapy, COMS plaque, "*'Cs, MCNPX code
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