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Purpose: For prostateIMRT, a rigid body model andserial portal imagingdatawere usedto generatethe cumulative dosedistribution
for the rectum incorporating internal organ motion by using equivalent uniform doseper fraction (EUDf). The impact of the rectal
movement on NTCP over the course of treatment was evaluated. Methods and Materials: The rectal positional variations were
measuredfraction-to-fraction from MV portal imagingfor 20 prostate patients implantedwith gold seeds. The rectal dosechange per
fraction can be expressed as EUDf variation. Five-field (5F) and seven-field (7F) IMRT plans for prostatepatientswere madewith
prescribed dose78 Gy/39 fractions usinga Pinnacle3 treatmentplanning systemwith 15 MV x-rays.The evaluation wasperformed by
comparing the fractional dose-volume histogram, the rectal EUDf and NTCP with and without internal organmotion. Results: The
increase or decreaseof cumulative rectal EUD over the courseof treatmentdependson the motion amplitudeand frequency in the
anterioror the posterior directions. EUD increasedin 45% of the patients with greaterthan2.5%increasefor 5% of the patients. EUD
decreased in 55% of the patients with greater than 2.5% decrease for 10% of the patients. The rectalNTCP decreases for half of the
patients and increases for the other for both 5F and7F plansin this group.Comparing5F and7F plan for the samepatient, NTCP is
lower for 7F plancomparedto 5F plan with andwithoutconsidering rectalmovement.Conclusions: EUDf is a useful QA parameterfor
interpreting the biological impactof geometricuncertaintieson the static dosedistribution. The increaseor decreaseof the cumulative
rectal dose depended on the motion amplitude and frequencyin the anterior or the posterior direction and rectal NTCP is patient
dependent andmust be determinedindividually.


