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Purpose:

The most important component of the pre-treatmentQA for radiosurgery is the
verification of the target position in the beam. There are some generally accepted
rulesfor the alignmenttest,e.g., thepositioning differences should bewithin 1 mm or
better. However, the impact on delivered dose of the shift in different directions
during gantry and couchrotation may not be the same. Detailed investigations are
desired to find out the relationship between the shift functions and the final dose
distributions.

Method and materials:

In this study, the impact on the delivered dose was evaluatedby Monte Carlo
simulations using an EGS4-based code MCSIM. The code was modified for arc
therapyso that it can be usedto do patient dose calculation for any given arc range
and couchangle. A two-stepinvestigation hasbeen carried out in this research. First,
severalassumed meaningful shift functions of gantry and couch movement were
implemented into the Monte Carlo simulation to find out the dose impact from each
component. Then actual shift functionsbased on measurements wereusedto evaluate
the dosechangedueto the isocenteruncertaintiesfor a real machine. A SRSplan for
a brain tumor (9 arcswith a 10 mm cone)was usedin thesesimulations.

Resultsand conclusions:

Based on the results from the assumedshift functions and the measured shift
functions, we found that the isodoseline shift is generally less than 0.5 mm on our
Trilogy andPrimart, which is muchsmallerthanthe isocenter uncertainties. Also big
differenceswere mainly found in the high doseregion (>90% of the maximumdose).
The isodoseline shift at the typical dose prescription level, e.g., 70% or 80%, has
beenreduced to 0.2~0.3mm,which is comparable to theimaging uncertainties.


