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Purpose: The purposeof thiswork is to quantifythe unceraintiesin tumorlocationduring respiratorygatedradiationdelivety when
usingimplantedfiducial-basd setupsandrespratorygating to deliverthetreatment.

Method and Materials: A patienttreatedfor non-smalkcell lung cancemwassetup daily based on a fiducialimplantedin thetumor.
Thefiducial wasvisualzed using AP andLateralkilovoltagex-rays gated on endexpration. Audio promptingwasusedto ensure
reqular breating. Following alignmert, a secondpair of gatedimageswvasacquiredto verify theshift. Theuncertintiesin thegating
sysemwerequantfied by theresidualerrorin fiducial location after theinitial shift. In addition, cine megavalageimage were
acquredof an AP field during the gaied treament(6-10/seq andthefiducial positionswere measuredo quanify uncertaintesin
postion betwee succesivereiratorygates.

Results: Gatinguncetaintiesmeasiredby theresidiwal error of the patientshift weredeterninedto bel.4,3.3,and1.3mmfor the
LR, SI, andAP directions respectively. Thevariation eachday in thefi ducial positionaveragedveread respratorygatewas
determinedto be1.0and2.2 mmin the LR andSl directiors respedtely. Thevariationin fiducial positionin succesiverespiratoy
gatesove thecourseof treatnert wasmeasiredto benegligble in theLR directionand 1.8 mmin the Sl direction.

Conclusion: The uncertairtiesin regiratorygating were 3 mm overthecourseof treatmentand2 mm measure@achdayon
sucessve gatesusedto deliver the treamert. Although respratorygating mayredice tumor motion, theuncetaintiesin tumor
postion during respirdory gatingmug beconsideredvhentheinternalmargn is being desgned.



