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Purpose:
To compare2D (BAT) and3D (IBeam)ultrasoundswith seedmarkers(SM) for prostatelocalization,andto assessintrafractional
prostate motion during external beam radiotherapy(EBRT)

Method and Materials:
Prior to daily prostatelocalizationwith SM, patients underwentlocalizationwith two ultrasoundsystemsfor oneweekand with one
ultrasound systemfor remaining treatments. Ultrasoundshiftswereprospectivelyrecordedandpatientswere shiftedasperSM
alignment. Thedifferences in lateral (LR), craniocaudal(CC) andanterior-posterior (AP) directionswere comparedassuming SM
revealedthetruepositionof theprostate.Intrafraction motion of theprostatewas assessedby repeatingthe SM after EBRT treatment
on four fractions.

Results:
From 20 patients,455I-Beamand 343BAT ultrasound scanswerecomparedto SM localizations.I-Beamhadameanerror± sdof
0.6±3.3mmin theLR direction, 2.2±4.8mm (CC)and0.2±3.8mm(AP). BAT hada meanerror ± sdof 0.0±3.8mm(LR), 0.8±4.5mm
(CC),and -1.5±4.3mm(AP). Deviations>5mm occurred in 11%,32%and18%in theLR, CC andAP directionsrespectivelyfor I-
Beam,and 11%,24% and23%respectively for BAT. Deviations>1cmoccurredin 7% in theCC direction for I-Beam. Intrafraction
prostate motion is minimal with a mean displacement≤1.5mm.Thegreatestmovementis in theAP direction with 4% of patients
having >5mmdisplacement.

Conclusion:
Target localizationwith two US systemsprovidedifferentresults thanSM localization.OurdatasuggestthatPTV marginguidelines
for BAT and I-Beamshould begreaterthanthosefor SM. TheUS margin requirementsmayalsoneedto begreaterthanif nodaily
localization is performed. In addition, intrafractionalprostatemotion is minimal with largedisplacements occurring in <5%of
patients. We haveadoptedseedmarkersfor daily prostatelocalization at our institution.


