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Purpose: The prostatedisplacementunderthemechanical pressureof abdominal ultrasoundprobemaycompromise theaccuracyof
ultrasound-guidedprostateIMRT treatment.Thepurposeof this study is to investigatetheimpactof ultrasoundprobe depressionon
theprostatedisplacementby finite elementmethod(FEM).

Method and Materials: An ultrasoundsystem(RestituTM, ResonantMedicalSystem,Montreal, Canada)integratedwith a CT-Sim
wasused to acquirea full set of 3-D ultrasound(US)-CT imagesfor a typical prostatecancerpatient. Thepatient’sstructures,suchas
body, bone,bladder,andprostate,werecontouredon theCT images.Thesestructureswereutilized to generatea 3D fini te element
model.Themechanical propertiesof thepatient’s tissues and ultrasoundprobe,including elastic module (E) andPoisson'sratio (v),
wereset as:body(E=25kPa,v=0.45), bone(E=10GPa,v=0.45),bladder(E=10kPa,v=0.45), prostate(E=100kPa,v=0.45), andprobe
(E=3GPa,v=0.35),respectively.Thecorresponding displacementof prostatecentroid duringultrasoundlocalization wascalculatedby
a FEM software(Ansys).

Results: Whenthedepressionof ultrasoundprobeincreasedfrom 10mm to 50mm with anincrement of 10mmon thepatient’s
abdomen at anangleof 45 degree to horizontalplane,thedisplacementof prostate centroid wasincreasedfrom 0.5mm to 4.9mmin
the inferior direction and0.4mmto 3.6mmin theposteriordirection.Therewasno significantleft-right displacementof theprostate.
The3D vectordisplacement of prostatecentroidis increasedfrom 0.6mmto 6.1mmbasedon FEM calculation.

Conclusion: Thedisplacement of prostate wasnon-negligible whenthedepressionof ultrasoundprobewasmorethan20mmon the
patient’s abdomen. This displacementshouldbe considered in the3-D US–CT image-registrationandUS-guidedradiationtherapy.


