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In the last few years the use of ionising radiation has obtained a relevant role as a remedy for many types of
tumour pathologies. Among the different radiation techniques the Intra Operative radiation therapy (IORT)
is a new way to treat some tumours [1,2,3,4], consisting of exposing the surrounding involved tissues to a
single high radiation dose during surgery after the obliteration of the tumour [5,6,7]. Many studies have
highlighted the success of this approach, especially to treat breast lesions. The employment of conventional
linear accelerators (linac) needs complex procedures and offers several limitations making very difficult its
adoption in terms of time and money [8]. In the last years, a new generation of linac has been developed
specifically for the IORT, characterized by limited energy, limited field size, no bending magnet and high
mobility. The design of these linacs is optimized for minimal radiation leakage allowing them to be operated
in an unmodified surgery room.
Our study is focused on one of these linacs, the NOVAC7 (New Radiant Technology S.p.A.). The aim is to
study the dose distribution inside a water phantom changing the dimension and shape of collimators, and
the dimension, shape and material of beam stopper generally localized beyond the target in the breast lesion
treatments.
The first step of our study is to develop a Monte Carlo application using GEANT4 toolkit to simulate the
complex geometry of NOVAC7 and the electron beam characteristics, and to compare the dose distribution in
the standard dosimetrical configuration with the experimental data, measured using the linac installed at the
LATO HSR Giglio (LAboratorio di Tecnologie Oncologiche) at Cefalù (PA).
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Summary
Many studies about the Intra Operative Radiation Therapy (IORT), a new radiation techniques, have high-
lighted its success to treat some tumors, especially the breast lesions. Our investigation aims are to study the
dose distribution inside a water phantom changing the dimension and shape of collimator, and the dimension,
shape and material of beam stopper (generally localized beyond the target in the breast lesion treatment) of
linac NOVAC7. We develop a Monte Carlo application using Geant4 toolkit to simulate the complex geometry
of the NOVAC7.
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