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calculationsin a full-body voxelised phantom with regardsto secondary
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Introduction

Secondary cancers after successful treatment afitied cancer is becoming of increasing concern i
the radiation oncology community due to longer stalvtimes and new treatment techniques
spreading low doses over larger volumes of hedlsue. The comparison of risks associated with
different treatment techniques (conventional, stegrshoot IMRT, arc therapy) with regards to
secondary cancer induction is controversial dugntertainties in risk estimations [1]. Current misde
for low doses (< 2 Gy) are based on atomic bombiwns and data for higher doses (> 2 Gy) is
sparse [2]. There is a clear need to collect mata ttom long-term cancer survivors and stratify th
risk as a function of dose. Since doses ranging ff60 mGy up to > 50 Gy are susceptible to induce
cancer [3], an accurate dosimetry in the full boélyhe patient is required to ascertain radiatisks:
This can be achieved with Monte Carlo (MC) methods.

Material and Methods

The linear accelerator Siemens Primus was modéiie@MV beams with BEAMnrc MC code. The
MC simulations were compared with measurementshef Rrimus in a water tank with special
emphasis on out-of-beam doses up to 25 cm fronfiglceedge. Peripheral dose measurements were
also performed on 3 other linear accelerators tipgrat 6MV in order to validate the MC model as a
generic model to be used in epidemiological studiesfour-field breast cancer treatment was
simulated with MC in a full body voxelised phantom.

Results

Comparison of MC simulations with different measulimacs shows that the MC out-of-field doses
are within the variability of measured linear aecators up to 25 cm from the beam edge. The
variability between machines was 15% for a 20x20dfiand increased up to 100% for a 5x5 field.
These discrepancies are acceptable considerinignde range of doses (3 orders of magnitude) and
uncertainties involved in second cancer risk assest

A single MC model for 6MV linacs has thus been daled for peripheral dosimetry with regards to
secondary cancer induction. This validation allowsdto perform dose calculations in a full-body
voxelised phantom. Dose-Volume Histograms wereaektd for several organs.

Discussion

A Monte Carlo model has been validated for full4fpadbse calculations. Such a model allows
accurate calculation of low doses (< 2 Gy) and @ased risks with these low doses which is not
possible with a commercial treatment planning syste
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