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Objective: To evaluatethe tumor control probability (TCP), normaltissuecomplicationprobability (NTCP), therapeuticindex (TI)
anduncomplicatedtumor control probability (UTCP) from the Dosimetry of 4DCT gatedtreatment plansascomparedto traditional
non-gatedtreatmentplans.
Methods: Ten patientsunderwent treatment planning. GatedCT imageswereobtainedat full inspiration, full expirationandat 25th,
50th and 75th percentile of respiration. For non-gatedplans,planningtargetvolume (PTV) included an all around 1 cm margin for
tumor motion and0.5 cm for set-up error. For gatedplans,tumor volumesof individualCT imagesweresuperimposedwith a 0.5 cm
margin for set-up error. The prescription dose was 60-70 Gy with 2 Gy per fraction. DoseVolume Histogramswere generatedfor
PTV and normal tissuesin each treatment plan.Gatedand non-gatedplanswerecomparedbasedon TCP, NTCP,TI andUTCP.
Results: TCP was higher for gatedplans irrespective of α/β = 5 or 10. Specifically, for α/β = 5, SF2 = 0.4, TCP was 99.44%and
90.21% for gated versus94.48% and 67.82%, for non gatedplanswith CCD of 10M and 220 M, respectively. NTCPs for lung,
esophagus, heartandspinal cord were7.96%,5.23%,1.66%and0.38% with gating versus26%, 8.25%,9.36%and0.52%without
gating. Gated plansresulted in higherTIs for lung, esophagus,heart,andspinal cordby a factor> 3.4, 1.6, 5.9, and1.4 respectively.
The differencesin UTCPsbetweengatedandnon gatedplansweregreater than27% irrespective of α/β and CCD, for SF2 of 0.1 to
0.4.
Conclusions:4DCT respiratory gating allows reducedradiation field with lower dosesto normal tissue andhencehigher therapeutic
gain.


