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Purpose: To investigatewhether the overshoot effect or “ballooning” of isodose lines into the rectum
observed in tomotherapypatienttreatmentplansis causedby thesharp inclinationof theposterior border of
the prostate.

Method and Materials: Cylindrical target and OAR volumeswere segmented in a solid water phantom
and placed adjacent to one another in an anterior-posterior orientation at the center of the phantom.
Individual treatment planswere createdfor the following angular orientationswith respect to the y-axis
(IEC coordinates):Target0/OAR0: 0° above y-axis, Target15/OAR15:15° abovey-axis, Target30/OAR30:
30° above y-axis and Target45/OAR45: 45° above y-axis. Separationbetweenthe target and OAR
remainedfi xedat 5 mm for all angles.Treatmentplanswere generatedwith a field width of 2.5cm,pitch of
0.287, and modulation factor of 2.5. For all plans,doseprescription was 98% of the target volume to
receiveat least6.0Gy. Four additional treatmentplans werecreatedin which the targetextended into the
OAR.

Results: Noneof the phantomplansshowed any overshootof the isodoselinesinto the adjacentOAR. In
the phantomplans with the targetextendedinto the OAR, the effect wasnot clearly seenhowevera slight
indication of minimal ballooning was indeedobserved.Additionally, it was notedthat as the inclination
angleincreasedthe meandoseto theOAR increased.

Conclusions: This study served to investigatethe dependencyof the target inclination on the isodose
ballooning effect seenin prostatepatients. Our phantom study resultsshow that the angleof inclination
doesnot producea ballooning of the isodoselinesbut doesleadto anincreasein mean doseto theOAR as
the angleis incremented. Futurestudieswill investigatewhethertheextensionof thetargetvolumeinto the
OAR is thecause.


