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imageguidance

Introduction

US image guidance systens which are calibrated for soft tissue applicatons will
introduce errors in depthfrom-transduer representationwhen used in media with a
different speed of soundpropagation (e.g.fat). In this studywe utilized a standardUS
phantomto denonstratethe existene of the speedartifact whenusinga commercialuS
imageguidancesystemto imagethroughsimulatediayersof bodyfat, and comparedhe
resultswith calculatedpredictedvalues.

Method and Material

A GeneralPurposeUltrasoundPhantom(speedof soundSQOS = 1540 m/s) Modd ATL

040 (CIRS, Norfolk, VA) was imagedon a LightSpeed RT CT scanner (GE HealthCare,
WaukeshaW]l) at 0.625mm slice thicknessand 0.5mm pixel. Targetsimuldaing wires
inside the phantomwere contourel and later transferredto the BAT Sxi unit (Nomos
Corp., Cranberry, PA). Various thicknesse (1-8cm) of fat simulating material (SOS =
1435m/s), manufacturedy CIRS, wereplacedon top of the phantomto studythe depth

related alignmenterrar. In order to demongrate that the speed artifact is not causedoy
addingadditionallayerson top of the phantom, we repeatedhesemeauranentsin an
identical setupusingtissue simulating mateial (SOS=1540n/s)for thetop layers.

Resul and Discussion

For the fat simulating materid usedin this study, we obsrved the magnitudeof the
depthrelatied alignmenterrorsresultingfrom this speed artifact to be 0.73mm percm of
fat imagedthroudh. The measure aignment errorscausé by the speedartifact agreed
with the calculated values within measuremenuncertaintis for the five different
thicknessesof fat simulating mateial studiedhere

Conclusion

We demonstratedhe depthrelatal alignmenterror dueto spesd artifact when usingUS
imageguidancefor radiationtreatmentalignmentWhenpossilbe, care shouldbetakento
avoidimagng throughathick layerof fat for large patientsn US aignments.



