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Overview

The main challenge In radiotherapy Is the Kkilling of all malignant cells in a cancer patient, with minimum damage to the healthy tissues.
Hadrontherapy utilizes charged particles like proton and carbon ions that, in comparison to photons, are more favorable to treat deep-seated
tumors.

Before each patient treatment, simulations of the delivered dose (energy/mass) are performed to identify the optimal treatment plan. Monte Carlo
codes like FLUKA®D) are used as a support for the treatment planning. For accurate and precise predictions of the delivered dose, particle
fragmentation, particle scattering and the biological effectiveness need to be well understood and considered in the simulations.

Drawbacks of hadrontherapy

NUCLEAR INTERACTIONS MAY OCCUR BETWEEN THE PRIMARY PARTICLES (e.g. protons and
carbon ions) AND THE NUCLEI OF THE PATIENT TISSUES.

Advantages of hadrontherapy
vs conventional therapy
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Role of Monte Carlo simulations

o’ Aim of the project \ MONTE CARLO CODES LIKE FLUKA ARE USED :

TO GENERATE INPUT DATA FOR THE TREATMENT
PLANNING SYSTEMS (TPS)

TO VALIDATE THE TPS DOSE CALCULATIONS (see Figure)

FOR TREATMENT VERIFICATION EXPLOITING THE
SECONDARY FRAGMENTS (e.g. PET, prompt, ...)

MORE CONFORMED DOSE TO THE TUMOR.

BETTER SPARING OF HEALTHY TISSUES IN
FRONT AND BEHIND THE TUMOR (higher a/b ratio,
see Figure).
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IMPROVEMENT OF THE NUCLEAR
INTERACTION MODELS TO BE USED -
IN FLUKA, TO GET MORE ACCURATE
PREDICTIONS OF
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Method

BENCHMARKING FLUKA RESULTS AGAINST
EXPERIMENTAL DATA

TUNING OF THE MODELS

VALIDATION OF THE NEW RESULTS IN
CLINICAL SCENARIOS
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THE SECONDARY RADIATION FOR
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Main issue

LACK OF EXHAUSTIVE EXPERIMENTAL DATA IN
THE ENTIRE ENERGY RANGE AND IN ALL :
CONFIGURATIONS NEEDED, FOR COMPARISON
WITH THE FLUKA SIMULATIONS
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Preliminary Results : C-C collisions at 50 MeV/n ; Summary
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