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ABSTRACT

Intensity modulated radiation therapy (IMRT) is a new technique for delivering highly
conformal dose distribution to the tumor target while minimizing dose of nearby normal tissue.
The implementation of step-and-shoot IMRT was studied. In the IMRT process we used Pinnacle’
treatment planning system (Philips), record and verification system (LANTIS) and 6 MV X-ray
linear accelerator (Primus, Siemens). The MLC-based IMRT implementation include four major
steps, the implementation of treatment planning system, the IMRT inverse planning, the
measurement of MLC dosimetric characteristic and the dose verification.

In Pinnacle’ beam modeling we found that percentage difference between calculation
and measurement relative dose for depth dose at surface to depth of maximum dose within 3.00%
and depth of maximum dose to 35 cm depth within 1.00%. The inside and outside beam profile
has percentage difference within 3.00% and 7.00%, respectively. The mean error of monitor unit
calculations was 0.91%. The interleaf leakage, intraleaf transmission, and leaf-end transmission
of MLCs were 1.13%, 0.79%, and 1.46% of the dose of 10x10 em’ field respectively. The means
values of 1 cm wide fields penumbra were 0.43 cm and 0.40 cm for the side of all leaves and all

leaf-end, respectively. MLC leaf position average accuracy was 0.08 cm. The inverse planning



with 3 to 9 beam angles were planned. The dose distribution to the tumor target was more
conform by increasing the number of beam. Increasing number of minimum Monitor Unit and
minimum area of beam segment can reduce the number of segments. But increasing number of
minimum area was decreasing the homogeneity of dose. Increase discrete fluence levels in the
range 5 to 15, the number of beam segments was increase also. The verification of treatment
planning dose calculation with ionization chamber for 10 plans were done. The mean error was
1.77% for the verified dose. The verification of dose distribution with radiographic EDR2 film
were also done. The gamma index values did not exceed 1.0 for all plans. From this study we
conclude a guideline of Intensity Modulated Radiation Therapy implementation which can be

used in a clinic.



