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Purpose: The purposeof this work is to quantifythe uncertaintiesin tumorlocationduring respiratory-gatedradiationdelivery when
usingimplantedfiducial-basedsetupsandrespiratorygating to deliverthetreatment.

Method and Materials: A patienttreatedfor non-small-cell lung cancerwassetup daily basedon a fiducialimplantedin thetumor.
Thefiducial wasvisualized using AP andLateralkilovoltagex-rays gated on endexpiration. Audio promptingwasusedto ensure
regular breathing.Following alignment, a secondpair of gatedimageswasacquiredto verify theshift. Theuncertaintiesin thegating
systemwerequantified by theresidualerrorin fiducial location after theinitial shift. In addition,cinemegavoltageimages were
acquiredof an AP field during the gatedtreatment(6-10/sec) andthefiducial positionswere measuredto quantify uncertaintiesin
position between successiverespiratorygates.

Results: Gatinguncertaintiesmeasuredby theresidual error of thepatientshift weredeterminedto be1.4,3.3,and1.3mm for the
LR, SI, andAP directions, respectively. Thevariation eachday in thefiducial positionaveragedovereach respiratorygatewas
determinedto be1.0and2.2 mm in theLR andSI directions respectively. Thevariation in fiducial position in successiverespiratory
gatesover thecourseof treatment wasmeasuredto benegligible in theLR directionand 1.8mm in theSI direction.

Conclusion: The uncertaintiesin respiratorygating were 3 mm overthecourseof treatmentand2 mm measuredeachdayon
successive gatesusedto deliver the treatment. Although respiratorygating mayreduce tumor motion, theuncertaintiesin tumor
position during respiratory gatingmust beconsideredwhentheinternalmargin is beingdesigned.


