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ABSTRACT

The main objective of this study was to determine the accuracy, limitation and
evaluate the effect of additional small field beam dosimetry of AAA algorithm [version
8.6] on Eclipse treatment planning system for calculating dose distribution in head and
neck treatment using IMRT technique. Eclipse TPS were commissioned using three
different beam datasets. The dataset A , B and C which included the depth doses , 5 depths
profiles and output factors were collected for the field size in the range of 1x1-40x40 cm?,
2x2-40x40 cm? " and 3x3-40x40 cm? respectively. For the small field less than 3x3 cm?,
relative beam doismetry was measured with the beam scanning system using SRS diode
detector and using-0.015 cm?® Pinpoint chamber for the output measurement. Evaluation of
the IMRT dose calculation was performed by generating the seven-field, sliding window,
head and neck IMRT plan on the humanoid head and neck phantom. Three dose
distribution plans were then computed using each commissioned beam data. Accuracy of
the calculated dose on each plan was verified with the measured doses from MapCHECK
QA system and TLD-100 dosimeters. The measurements with TLD dosimeters were
repeated three times for each plan.

The result of the verification showed all IMRT plans that were calculated from
beam dataset A, B and C presented a similar number of segments, monitor units, segment
shape and dose distribution. Accuracy of the measurement was found to be satisfactorily
acceptable, by percent difference between TLD measured dose and calculation dose at
point of the central axis was within £ 3%. About fifty percent of TLD measuring points
from total number of sixty points were detected to be 10% greater than the TPS calculated
dose. Average percent differences of the measurement from calculation dose were observed
to be 9.284+3.751, 9.827+3.3771 and 9.88+3.358, for IMRT plan A, B and C, respectively.
However, the planar dose distribution of all IMRT plan that verify with the MapCHECK
QA system are passed within 98-99% using the criteria of dose difference 3% and 3 mm.
DTA. From these results, It can be concluded that the addition of the small field beam data
for the AAA 8.6 commissioning does not affect on the quality of IMRT dose calculation. It
is noticeable that the underestimation of the AAA dose calculation will be furthered
investigated from TLD-100 measurement but it was disable to detect in MapCHECK QA
system. Further study is needed to confirm the effect of additional small field beam
dosimetry. The verification should be included on the other head and neck IMRT or SRS
plans and high-resolution measurement techniques used such as film dosimetry for planar
and point dose measurement.
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