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Purpose: KV cone-beamCT imaging(CBCT) wasusedto analyzesetup errors whentreating patientswith non-smallcell lung cancer
(NSCLC). For patientswherean off-line correction strategywas adopted, CBCT was also usedto determine the patientspecific
planning targetvolume(PTV).

Method and Materials: Eighteenpatients with NSCLCweretreated with CBCT image-guidedradiotherapyusinganElekta Synergy
linac. 4D-CT imaging was used for treatment planning. Patientswere scannedin the supine position during normal relaxedfree-
breathing andwereimmobil ized with a wing-board.The internaltargetvolume(ITV) wasdeterminedusing themaximum-intensity-
projection (MiP) CT datato account for organmotion. A 5-mm PTV margin was usedto accountfor setup error. On-line setup
correction wasbasedon the daily CBCT imagingprior to treatment.Thesystematicandrandomerrorswereanalyzedretrospectively.
Theresults werethenfit to our CBCT off-linecorrection strategywhere a setup correction wasmadeat thefifth treatmentfraction to
correct for thesystematic error. The patientspecific PTV margin wasalsoanalyzed.

Results: The systematic andrandomerrorswere5.7 ± 3.2 mm, 4.2 ± 2.6 mm and4.8 ± 3.1 mm for anterior-posterior (AP), medial-
lateral (ML) and superior-inferior (SI) directions respectively. The 3D displacementvectors were4.1 mm ± 3.1 mm (systematic±
random). If thepatientsweretreatedwith theoff-line correction strategy, a patient specific PTV marginranging from 7.0 to 17.4mm
would be needed.

Conclusions:Theuseof a 5 mm PTV marginon theITV determinedby MiP datasetcombinedwith daily CBCT on-line correctionis
adequateto avoid geometric miss of the tumor for NSCLC patients. A largerpatientspecific PTV margin, ranging from 7.0 to 17.4
mm, would beneededif anoff-line correction is used.


