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Purpose: To investigate the impact of respiratory motion on helical tomotherapy dosedelivery with 3D
volumetric dosemeasurements. 
 
MethodandMaterials:Two helical tomotherapyplansweregeneratedfor a polystyrenebox phantomwith
simulatedtargetand critical organsusing different filed width. Respiratorymotion was simulatedby a
sinuosoidalmotion of 15mmlongitudinal and5mm lateral rangesat 15cycle/min.Tight longitudinal and
transversemotion margins of 7mm and3mm,respectively, wereused to expandCTV to PTV. Each plan
was delivered to the phantomwith andwithout motion for variousnumbersof fractionsfor a total of 16
factions.3D volumetric dosesweremeasuredwith films in the transverse planesevery 6mm throughout
the phantom. Thesevolumetric doseswere importedto a treatmentplanningsystemfor analysis. Dose
distributions and Dose-volume-histogramswere comparedbetweenthe plansand the measurementsas
well asbetweenmeasurements with andwithout motion.V98, andV100 werealso examinedfor the CTV
and PTV.

Results: Thedosesdeliveredto thestationaryphantomagreedwith thetreatmentplan.Thedosedelivered
to themovingphantommaintained thegeneral shapeof thedosedistributionin thetreatmentplanbut was
affectedby themotion. At somespots,thedosediscrepancybetweendeliveries with andwithout phantom
motion could be up to 20%. Dosedistributionsand DVHs showedthat dosecoverage to the PTV was
noticeablycompromised. In some cases, V98 was reduced by over 7% and V100 over 9% compared to
thoseof stationaryphantommeasurements.However,the coverageof CTV remained as goodasthe plan
and thestationary measurement,with practically no changein V98 andV100.

Conclusion: Respiratory motion can cause significant dose error in helical tomotherapy. However,
adequatemotionmarginson thetarget cansubstantially reducethemotioneffecton targetdosecoverage.


