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ABSTRACT

This research aimed to study the absorbed dose calculation of Nucletron HDR *?Ir
brachytherapy source using EGSnrc/DOSRZnrc version 4.r2.3.3.2 (Monte Carlo code).
The *Ir source with the specification and geometry provided by the manufacturer was
modeled at the center of the cylindrical water phantom with 40 cm in diameter and height
in an effort to obtain full scatter condition recommended by AAPM TG-43. The validation
of DOSRZnrc was performed using Oncentra Brachy TPS version 4.1. The absorbed
doses were calculated at radial distances from 0.1 cm to 15 cm. The absorbed dose
measurements, using LiF TLD-100 rods and Gafchromic EBT2-films, were performed in
a 30 x 30 x 30 cm® cubic water phantom with similar conditions to the simulation. Each
measurement was repeated three times, and the average doses were calculated. The
relative doses of absorbed doses from simulation and measurements were then calculated
by normalizing the dose at 1 cm from the source center and compared. The results showed
that there were a good agreement (<5%) between TPS and DOSRZnrc except at radial
distances near the source and the phantom boundaries due to the limitation of TPS. The
differences of relative dose between DOSRZnrc and TLD were about 10% at radial
distances from 0.5 cm to 15 cm, and 87.88% at 0.3 cm. The differences of relative dose
between DOSRZnrc and EBT2-film were about 10% at radial distances from 0.3 cm to 5
cm, and more than 100% beyond 5 cm. This study found that the differences of relative
dose between DOSRZnrc and TLD near the source were caused by the high dose gradients
and the finite size of LiF TLD-100 rods. While the differences of relative dose between
DOSRZnrc and EBT2-film were very high, beyond 5 cm due to the characteristics of
EBT2-film to low dose. In summary, the EGSnrc/DOSRZnrc MC code can calculate the
absorbed dose in brachytherapy for all radial distances, especially, at radial distances close
to the source. The dosimetric parameter based on TG-43, radial dose function, was

calculated by DOSRZnrc, and the results were good agreements (+3%) with previous
studies. The absorbed doses using LiF TLD-100 rods were acceptable for radial distances
from 0.5 cm to 15 cm. While those measured by EBT2-film were acceptable from 0.3 cm
to 5 cm. The experimental measurement should be handled with meticulous cares, and
requires repetition of the process to reduce measurement errors.
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