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ABSTRACT

The main purpose of this study was to verify the accuracy of the dosimetric
function of the photon beam in the Pinnacle Radiotherapy Treatment Planning
System of Ramathibodi Hospital, Bangkok, Thailand. An experiment was set up to
verify the treatment planning system for 6 and 10 MV photon beams in three phase:
the isodose distribution of single fields in a homogeneous phantom, point dose
calculation, and isodose distribution of single and multiple fields in an
inhomogeneous phantom. The isodose distribution in the homogeneous phantom
generated by the Pinnacle planning system for the open and wedge fields for 6 and
10 MV were compared with the values obtained by a scanning system, RFA-300 of
the Scanditronix. The absorbed dose at the prescribed point calculated by the
planning system was verified by comparison with the measured dose at the
normalization point using a 0.6 cc ionization chamber in a water phantom, which is
the technique used in patient treatment. The CT images of the Rando phantom were
used for the planning of single and multiple beam techniques for the face, chest and
pelvis with 6 and 10 MV photon beams. Thermoluminescence dosimeters, TLD-700
rods, were used to measure the dose distribution in the RANDO phantom.

The results for the dose distribution in the homogeneous phantom were
acceptable with the different values within 2% for the central axis and inner beam
and 3 mm in the penumbra region. A 10% isodose line, using a wedge field
technique, is equivalent to 5 mm with a 6 MV photon beams. The differences in
point dose calculations were within 0.5% for open fields and 2% for wedged fields.
For the inhomogeneous phantom, the discrepancies of calculated and measured
values for the single field technique were within 7%, for example the doses in the
interface of bone and soft tissue were a maximum 5.72% and 6.94% for 6 and 10
MV, respectively. For the multiple beam technique, the differences of the dose
inside the beam were aso within the tolerance value, with less than 5%, and were
within 10% in the penumbra region for both 6 and 10 MV photon beams. From these
results, the planning system is suitable for patient treatment with the Clinac 2100C
of Ramathibodi Hospital.
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