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Purpose: To compare computedsuperficial dosesfrom theTomoTherapytreatmentplanningsystem(TPS)to measured dosesfrom a
staticTomoTherapybeam.

Method and Materials: SimulatedCT datasetsof flat phantomswerecreatedto calculate staticTomoTherapybeamsat normaland
oblique incidence. Calculateddosesfor depths≤ 2cm were comparedwith superficial dosemeasurements madewith a Gammex/RMI
model449 parallel-platechamberand LiF TLD powderfor a static TomoTherapybeamat normal incidencefor sourceto detector
distances (SDDs) of 55, 70,and85cm and obliqueanglesof 30̊ , 45˚,60˚,75˚ and 83̊ for typical TomoTherapyjawsizes(40x2.5cm2

and40x5cm2).

Results: For all measurementconditions,whenaccounting for theeffective depth of eachcalculationpoint, theTPSunderpredicted
thedoseat thesurface.For all normally incidentconditions, and30̊ and45˚, theTPSunderpredictedthedoseat a depthof 0.1cm by
morethan5% of themaximumdose. For 55cmSDD,theTPSunderpredictedthedoseat a depthof 0.2cmby morethan5% of the
maximum dose. For highly oblique angles(75̊ and83˚), theTPSoverpredictedthedoseat superficial depths(i.e., depthsbetween
0.1 and 0.3cm)by asmuch as7% of themaximumdose. For all measurementconditions,themeasuredandcalculated dataagreed to
within 5% of themaximum doseat a depthof 0.3cm andbeyond.

Conclusion: The disagreementbetweencalculatedandmeasuredsurfacedoses wasexpectedbecausetheTomoTherapytreatment
planning systemdoesnot currently modelelectron contamination. The disagreementfoundat depths between 0.1and0.3cmfor the
highly obliqueanglesis likely dueto the failure of theconvolution/superposition algorithm to account for reducedscatterdosenear
the tissue/air interface.
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