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Purpose: To determine the parotid dose deviation from the planned dosimetry of oropharyngeal patients treated by Helical
Tomotherapyasa consequence of patientdeformation.

Methods and materials: MVCTs of 14 oropharyngealpatientswho underwent tomotherapy treatment to 50-56 Gy/25-28 fractions
wereused to calculatethe actual delivered summation doseand dose volume histogram(DVH). The meanparotid dose(MPD) was
analyzed as a function of the body and local weight loss, which was calculatedusing MVCT electron densityin a range2.5 cm
superior/inferior of theparotids and interfielddistance(IFD) changeat the midlevel of theparotid (Dp). Thedeformableregistration
andautomatically generatedcontourswerereviewed by theradiation oncologist.

Results: The automatically generatedcontours wereconsideredto be adequate by thephysician for dosimetric analysis.MPD changes
between0 to 2.5 Gy wereobserved, with acceleratingchangesafter fraction15. The MPD changewasfoundto correlate to with local
anatomic changeasopposed to total bodyweight. Thedependency on the local body weight calculatedby MVCT electrondensityis
positive but not significant. However,a strong correlation betweenMPD and Dp wasobserved (R2>0.9). Dp also linearly decreased
with thenumberof fractionswith patientspecificslopes duemainly to parotidvolumereduction.

Conclusions:We evaluatedthe Tomotherapy adaptiveradiotherapy (ART) tool’s deformable registrationcapability basedon daily
MVCT of 14 oropharyngeal patients underwent 5-5.5 weeks of Tomotherapy treatment. The meanparotid dose (MPD) change
correlatedwith local anatomychanges with reducedparotid volumeresulting in a reduction in a mid-parotid level IFD change in Dp.
The patient specific slope determined by Dp and MPD may be used to monitor and predict the parotid doseerror due to patient
deformation.


