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Purpose: To evaluate the four-dimensional (4D) stereotactic radiotherapyplan for the lung patient using biologically effective
uniform dose(BEUD) andto compare this 4D treatment planwith MLC-based intensity modulatedradiationtherapy(IMRT) plansfor
fixed respiratoryphases.

Method and Materi als: Onepatient with lung cancer,who waspreviously treatedwith stereotacticbody radiotherapy (SBRT), was
chosento re-plannedwith the 4D stereotactic radiotherapy technique using the Pinnacle3 treatment planning system. The 4D
treatment planwasdevelopedbased on a setof 4DCT imagesdividedinto tenrespiratoryphases. Dosesto thetargetwereprescribed
as3 fractionsof 16 Gy to 95% of planningtargetvolume (PTV). BEUD calculation wasperformedto evaluatethefinal composite4D
dosedistribution.

Results: For this dose prescription, the complication-free tumor control probability, P+ value, is 78.6% for the 4D stereotactic plan
with a meandoseof 49.9 Gy to PTV and the BEUD of 49.9 Gy as well. The total control probability, PB, is 98.5%and the total
complication probability, PI, is 20% due to high maximum dose to the lung, which is proximal to the PTV. When compared with
fixed-phaseIMRT plans, the dose distributions were very similar; the P+ value of the 4D plan, however, was higher,but was not
substantially differentfrom valuesof fixed-phaseplans.

Conclusion: From our radiobiologicalanalysisof this lung SBRTcase,the4D plan was superior, but not significant improvedfrom
MLC-based IMRT plans for fixed phases. Not only the mean dosesto PTV of theseplanswerevery close, but also were P+ and
BEUDs of theseplans. Dosedistributionsof the 4D plan can be further optimized to a maximumP+ of 86.5% when achieving
BEUDB of 42.95 Gy by sparing thelungto make PI reach aslow as7.2%.


