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Purpose: 4D imaging is becoming increasingly available for treatment planning. Generally, the information are used in (1)
determining the rangeof tumor motion so that the tumor margin can be determined on a patientspecific basis(3.5D-RT); and (2)
helping to choosea gating phaseandwindow for respiration-gated radiotherapyplanning(gated-RT). The purposeof this work is to
assesstheclinical impactof thesetreatmentstrategiesby retrospectively studying 12 lung cancerpatients.

Methods and Materi als: 12 lung patientswho had underwent4D-CT and receivedgated-RT were selected. For eachof these
patients, two additional treatmentplansweregenerated,including3.5D-RT planandconventional3D-RT plan(in which a population
basedmargin of 2.5cmis used). The V20, V40, TCP andNTCP areevaluated for the three plans. Additionally, the potential of dose
escalationto thetargetis evaluatedfor 3.5-RT andgated-RT by keeping thelungtoxicity at thelevel of 3D-RT.

Results: 9 out of 12 patientshave tumor motion rangeless than 2.5cm.For thesepatients,4D-CT derivedpatientspecific margin
leadsto a reduction of tumor margin in 3.5D-RT plan and thus significantly reducesthe ipsilateral lung toxicity. For the other 4
patients, themotionis comparable or greaterthan2.5cmandtheuseof 4D imagingmakesit possible to avoid potentialunderdosingin
the peripheral regionof the tumor. In all cases,the gated RT planslead to significantly reductionsof V20, V40, and NTCP. A dose
escalationin the rangeof 3~15% is feasible for all thesepatientswhengated-RT is employedwhile keepingthe lung toxicity at the
level of 3D-RT.

Conclusions:The use of 4D-CT individualizethe definition of tumor margin in 3.5D- andgated-RTs. With reducedmarginsize, a
clinically signifi cant escalation of dosebecomeseasily achievable.


