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INTRODUCTION

Monte Carlo simulations represent potentially the most accurate
method to for patient dose calculations in radiotherapy. The
development of faster computational systems and the advancements
of faster Monte Carlo simulation algorithms offer a unique
opportunity for the use of Monte Carlo calculations in the clinical

environment of radiation oncology. The purpose of the present work
is to investigate the accuracy of the electron Monte Carlo dose
calculations for irregular surfaces and comparison with traditional
electron cut-out measurements.

AIM

The novelty of the study is in the way it addresses a very common
clinical situation:

Electron dose calculations in irregular surfaces. The use of the
Monte Carlo dose engine calculations is becoming the standard in
modern radiation therapy. As the dose engines become more
accurate and precise our methods of validation must become as well
with them. Our approach is to validate the accuracy of Electron
Monte Carlo dose calculations with in-vivo dosimetry measurements
via diode or OSL readings.

METHOD

Independent dose verification was performed for several cases for
which the dose agreement was more than 7% with electron
Monte Carlo dose calculations. Electron cut-out measurements
pre-treatment in a cubic phantom and in-vivo dosimetry
measurements via diode or OSL measurements during the first
fraction were performed in those scenarios. Monte Carlo dose
calculations were compared against these measurements.

RESULTS

Comparisons among Electron Monte Carlo dose
calculations with traditional electron cutout, second check
methods, and finally with in-vivo dose measurements were
carried in the present work. Electron Cut-Out
measurements agrees with second check calculation with
an average percent dose difference of 1.5%. When
comparing Electron Monte Carlo dose calculated against
Second Check calculation an average percent dose
difference of 10.4% was obtained. And comparison
between Monte Carlo dose and Electron Cut-Out physical
measurement a percent dose difference of 9.8% was
observed.

And finally, Electron Monte Carlo Dose calculations were
compared with diode measurements and OSLs in vivo
measurements on the first fraction with an agreement
observed between the in-vivo measurements and the
electron Monet Carlo dose calculations with an average
dose percent difference of 3.1 %.

CONCLUSIONS

This work indicates the potential for significant time reduction in the
electron dose verification for Medical Physicist when using an Electron
Monte Carlo dose engine. Our results shows that there is a better estimation
of the dose via electron Monte Carlo calculations than with the traditional

cut-out measurements.

The use of Electron Monte Carlo dose engines in routine clinical situations
can lead a better estimation of the dose in irregular surfaces and in the
presence of inhomogeneous media in radiation therapy. In the present

clinical flow using electron cut out measurement it can lead to both

underestimation and overestimation of the true monitor units needed to
deliver the RX dose due to the lack of information about the surface and the

media present since it is only based on a rectangular water phantom
measurement or similar geometries.
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Figure 1. Breast field with Electron
Monte Carlo dose calculation.
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Figure 2. Nose field with Electron
Monte Carlo dose calculation.

Figure 3. Common electron cutout
phantom used for verification (cubic
geometry).
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