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Purpose: To detectTomoTherapy planningerrorsby relating a point dosein thepatient treatmentplanto the dosecalculatedat the
correspondingpoint in thequality assurancephantom.

Methodsand Materials: StandardTomoTherapypatient-specific quality assuranceappliesthepatient treatmentplanto a cylindrical
QA phantomandthencomparesmeasuredphantom doseto calculatedphantom dose.However, thereis no checkof dosein the
phantom to dosein thepatient. We applied a ratio of TMRs to a point dose in thepatienttreatmentplanin orderto estimate thedoseto
the correspondingpoint in thephantom. Rotational deliveryof TomoTherapywasapproximatedusingeithera 360○ arc, 8 equally-
spacedangles,or 4 equally-spaceangles.For eachapproximation, calculations weredoneusingaveragephysicaldepthandaverage
radiological depth.The methodwas testedusing datafrom 87 TomoTherapypatients. TMR ratio methoddoseswere compared to
treatment planningsystemdoses. Agreementwithin ±5% was considered clinically acceptable.

Results:Usingaverageradiological depth, the passrateswere70.6%,69.4%,and65.9% for the360○, 8-, and 4-angleapproximations,
respectively.Using averagephysical depth, thepass rateswere63.5%,56.5%,and58.8% for the360○, 8-, and 4-angle
approximations, respectively. Thebestresults wereobtained for centrally-locatedtumors suchasprostate(83.9% passratefor
radiological depthand 360○ arc approximation). Thepass rateswere worstfor superficial tumors (50.0% passratefor radiological
depth and360○arc approximation).

Conclusions:TheTMR ratio methodwasused to relatedosein theQA phantomto dosein thepatient.For each beamapproximation,
radiological depthsgavebetterresults than physicaldepths.Thesite-specific passratescouldbeusedto determineactionlevelsfor
implementing this method in the clinic.
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