
AbstractID: 7222Title: Estimating rectal complication in prostateIMRT treatmentplanning
using maximumdosegradient

Purpose: Optimize inverseplanning for IMRT prostateby adjustingthe DVH control points
to achievea higher dosegradient betweenthePTV andOAR.

Method and Materials: Dosedistributionsweregeneratedfrom a Pinnacle3 planningsystem
for 15 patientsusingfive-field andseven-field co-planar IMRT techniques with an escalated
doseof 82 Gy. Doseprofiles taken throughthe isocenterin the transverse andsagittal planes
were analyzedto find therelationof maximumdosegradient(MDG) andreliablerectaldose–
volumeconstraintsfor prostatepatients.

Results: The steeperdose profile and higher MDG around the posterior direction can be
obtainedby modifying the planningtechniqueor adjustingrectal DVH control points. The
seven-field plan hasa higher MDG than a five-field plan in the region wherethe PTV and
rectumoverlap,andhasa muchlower dosebetween40-70Gy. With theseven-field plan,there
is a natural reductionin the rectal percentagevolumes;also it is possibleto lower the rectal
DVH control pointsfurther to obtain a betterdosegradient without sacrificing or impactingon
other constraintsfor any of the IMRT plans.The averagerectal percentage volumesVD50,
VD60 andVD70 decrease 37%, 38% and 26%, respectively for the five-field plan by lowering
rectalDVH control points,while for seven-field plan, the rectal percentage volumesdecrease
16%,19% and13% respectively. The NTCP wasreducedwith a higherMDG betweenPTV
andrectum.

Conclusion: Relativeto a five-field plan,theseven-field plandemonstratesa higherMDG in
the posterior directioncausinglower rectal complications.To achievethe higher MDG, VD70,

VD60 andVD50of therectalDVH arebelow 21%,32% and48%, respectively. These valuesare
lower than RTOG guideline(25%, 35% and 55%, respectively) and do not compromisethe
dosedistributionelsewhere.


