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Purpose: To assesstwo CyberKnifecomponents:MultiPlan’s heterogeneity dose
calculationandtheaccuracy of Synchrony,therespiratorytrackingsystem.

Method and Materials: TheRadiological PhysicsCenter’santhropomorphicthorax
phantomcontainsTLD in thetumor,heart,and spinalcordto measureabsolutedoseand
EBT radiochromic film in coronal,sagittal, andaxial planesthrough thetumor. A
treatmentplanwasdevelopedusingAccuray’sMultiPlan planningsystem. The
prescription was500cGy to the77%isodoseline, andtheconstraintsfollowed the
specificationsof theRTOG 0236protocol. Thephantomwasirradiatedwhile stationary,
with a 2 cm cosinemotion,andwith an irregular breathingpatternthreetimeseach. The
calculateddoseswerecompared with themeasuredTLD results,andthestationaryTLD
doseswerecomparedwith both moving scenarios. Doseprofilesweremeasuredin the
AP, RtLt, andSup/Inf directionswith EBT film and thestationary andmovingconditions
werecompared.

Results: Theaveragemeasured TLD tumordosewas13.5% lower thanthecalculated
dose; themeasuredcordandheart doseswere40.9% and32.8%lower thanthecalculated
doses,respectively. All tumorTLD dosesfor themovingcaseswerewithin 1.3%of the
non-movingTLDs, with thelargest%SDbeingequalto 1.2%. In addition,99.7%of the
measuredcosinemotiondoseprofile and 92.3%of themeasuredirregular motiondose
profile fell within +3%/1.5mmof themeasuredstationarydoseprofile.

Conclusion: Multiplan overestimatedthedose to thePTV andcritical structures.This
maybedueto thesimplisticpencil beamheterogeneity calculation. Accordingto the
dose profiles of this study,theSynchronysystemprecisely tracks lung tumorsthroughout
thecourseof treatment.
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