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Purpose: Three-dimensionalx-ray cone-beam CT (CBCT) is being increasely used in radiation therapy. Since the whole

treatmentcoursetypically lastsseveralweeks, therepetitive x-ray imaging resultsin largeradiation dosedeliveredon thepatient.

In the currentradiationtherapytreatment, CBCT is mainly usedfor patientset-up, anda rigid transformation of theCBCT data

from the planning CT datais alsoassumed.For an accurate rigid registration, it is not necessaryto acquire a full 3D image. In

this paper,we proposea patientset-up protocol basedon partially blockedCBCT.

Methodsand Materials: A sheet of leadstripsis insertedbetweenthex-ray source andthescanned patient. From theincomplete

projection data, only several axial slices are reconstructedand used in the image registration for patient set-up. Since the

radiationis partially blocked, the dosedeliveredonto the patientis significantly reduced, with an additional benefit of reduced

scattersignals.

Results:The proposed approachis validatedusingexperimentson two anthropomorphic phantoms.As comparedto registration

using theregular CBCT, theregistration differenceusingthepartially blockedCBCT is less than 1mmin translationandlessthan

0.2 degreesin rotation.In our implementations,theproposedprotocol using partially blockedCBCT reduces radiationdoseby a

factorof morethan6. The comparisonof thereconstructed imagesalsoshowsthat the imagequality of the il luminated slices in

thepartially blockedCBCT is muchimprovedoverthatin theregularCBCT.

Conclusions: A practicalpatientset-up protocol basedon partially blockedCBCT hasbeendevelopedfor radiation therapy.The

proposedapproach greatly reducesradiationdose,aswell astheadverseeffect of scatter photons.It should beuseful to improve

theclinical practice.

Conflicts of Interest: Thereare noactualor potentialconflictsof interest.


