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Purpose: An integratedultrasoundand CT-Sim system can be used to assist the daily
setupof prostateIMRT patient. The purposeof this studyis to investigatethe influence
of probe angle and the tissue elastic module on the displacementof prostateduring
ultrasound localizationusingFinite ElementMethod(FEM).

Method and Materials: An ultrasoundlocalization system (ResonantMedical System,
Montreal, Canada)integratedwith a CT-Sim was used to obtain a full set of 3-D
ultrasound (US)-CT images.The patients’ anatomicalstructures, suchbone,bladder,and
prostate,were contouredon the CT imagesby radiation oncologists. The ultrasound
probewaspositionedat 1cm inferior to bladder superiorboundary. A 3D finite element
modelwasgeneratedfor each of thepatient. The correspondingdisplacementof prostate
during ultrasoundlocalization was calculated by FEM software(Ansys).

Results: Undernormaltissueelasticmodule (body(E=15kPa),bone(E=10GPa),bladder
wall (E=300kPa),prostate (E=100kPa), and probe (E=3GPa)), when the angle of
ultrasound probeincreased from 10 to 60 degree to vertical planewith 2cm compression
of ultrasoundprobe,the total displacementof prostatewas 0.46~0.6mm (0.43~0.54mm
inferior, 0.15~0.25mm posterior). Whentheelasticmoduleof bladderwall changedfrom
50kPa to 1MPa with theprobeangleof 45 degree, the total displacementof prostate was
increased from 0.26mmto 0.76mm (0.23 to 0.68mminferior, 0.1 to 0.32mmposterior).
Therewasalmostno left andright displacement duringcompression.

Conclusion:For the displacement of prostate,therewasno significant dependenton the
probeangleand limited dependenton the tissueelastic module. With proper controlled
compression, the total prostate displacement can be limited within 2mm. This
displacementcanbecorrected by FEM calculation.


