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Purpose: Ultrasound (US)-CT modality has a potential to provide accuratetarget
definition for prostate IMRT planning. However,several physicaluncertainties, such as
the US speedsin different soft tissuesand the US probe pressureon abdomen,may
degradesthe accuracyof this modality. The aim of this study is to improvethe accuracy
of US-CT modalityfor US-guidedprostate IMRT planning.

Method and Materials: Five patients were evaluatedin this study. A 3-D US-CT scan
was performedfor all patients. Three steps were adoptedsequentiallyto reduce the
uncertaintiesof US-CT modality. First, threeBBs were placed on the patient’s skin to
compensate for the mechanical inaccuracy of wall lasers of CT-sim and table sag.
Second,a finite element method was applied to trace the displacementof prostate
inducedby US probepressure. Finall y, CT images wereused to distinguishsoft tissues
which correspondedto different US propagationspeed. The three-dimensional vector
displacementof prostate obtainedfrom thesethreesteps wasappliedinto US-CT match.
A physiciancontoured the prostateandbladderon both UltrasoundandCT images.The
accuracyof suchcorrection wasevaluatedby theoverlappingvolumeratio (OVR), which
is the ratio of the overlapped prostate volume between US and CT over the prostate
volumeon US images.

Results: For all the patients, the US probe-induced abdominalskin deformationandfat
thickness rangedfrom 2cmto 4.7cmand from 1.7cmto 5.2cm,respectively.Compared to
the US-CT match without correction, the proposed methodincreased OVR value from
0.796±0.189to 0.972±0.041.

Conclusions: To obtain more accurateUS-CT match for US guidedprostate planning,
the US speedin different soft tissues andthe probe-induceddeformationhasto be taken
into account,especiallywhen subcutaneousfat is thicker than3cmor the deformation of
abdominalskin is largerthan2cm.


