
AbstractID:8154Title: Potentiallung dose reductionfor minimally-movinglung lesions
Purpose:To evaluatethepotentialof lungsparingwith IMRT for patientswhoselung tumormotion rangeis less than0.5cm treatedwith respiratory gatingat
inhale.
Method and Materi als: A retrospectiveinvestigation on 8 patients with 4DCT scanswasperformed.For eachpatienta maximumintensity projection(MIP)
data set, over 10 uniformly distributed breathing phases,was generated. The MIPs were used in contouring of GTVs, heart, and spinal cord. IMRT
optimization wasperformedon a single phaseCT data set(AveragePhaseor APh), representinganaveragemid-ventilationphase.An averagephase CT data
set within 30%gatingwindow (Average Inhale Phaseor AInPh) in theproximity of the full inhalewasalsogenerated.GTVs, heartand spinal cordcontours
were kept the same for the APh and AInPh, while the lungs were independently
contoured. The IMRT plans consist of 5-to-11 coplanarand/ornon-coplanar6MV and/or18MV beams. Thedosewasescalatedto themaximum allowedby
theorgansat risk, which arespinal cord, heartandlungs.The APh optimized planwastransferred to theAInPh anddosewasrecomputed.Dose indices(DI)
and generalizedequivalent uniform doses(gEUDs) between APh and AInPh were cross-compared.The DIs are D98%
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Results: All DIs andgEUDsover the APh andAInPh for the targets, the spinal cord, andthe heart arewithin ±1%. The DI differencesin the lungsshowa
dosereductionranging from 1% to over9% for thegatedplans.
Conclusions:A reduction in lungdoseof up to 9% is possible whengatingat inhaleis utilized for treatmentof lung tumorswith lessthan 0.5cm motionas
seenon 4DCT. Alternatively, 9% targetdoseescalation showsanincreasein TCPin excessof 30%.


