AbstractID:8588Title: An Accuracy mprovemenbf Ultrasourd-CT modalityfor
Ultrasound GuidedProstae IMRT Planning

Purpose Ultrasound (US}CT modalty has a potential to provide accuratetarget
definition for prostae IMRT planning. However,sever& physicaluncertainties sud as
the US gspeedsin different soft tissuesand the US probe pressureon abdomen,may
degrdesthe accuracyof this moddity. The aim of this study is to improvethe accuray
of US-CT modalityfor US-guidedprostde IMRT planning.

Method and Materials: Five patients were evaluatedn this study. A 3-D US-CT san
was performedfor all patients Three steps were adoptedsequentiallyto redwce the
uncertintiesof US-CT moddity. First, three BBs were placed on the paient’s skin to
compenate for the medanial inaccuracy of wall lases of CT-sim and table sag.
Second,a finite element methal was applied to trace the displacementof prostde
inducedby US probepressureFindly, CT images were usel to distinguishsdt tissues
which correspondedo different US propagationspeed. The threedimensonal vector
displa@mentof prostde obtainedfrom thesethreesteps wasappliedinto US-CT matd.
A physiciancontoure the prostateand bladderon both Ultrasoundand CT images.The
accuracyof suchcorrection wasevaluatedby the overlappingvolumeratio (OVR), which
is the ratio of the oveldapped prodate volume betwea US and CT over the prodate
volumeon US images.

Resuls: For all the paients, the US probeinduced abdominalskin deformationand fat
thickness rangedirom 2cmto 4.7cmand from 1.7cmto 5.2cm, respectivelyCompare to
the US-CT martch without correction, the proposé methodincreagd OVR value from
0.796+0.1890 0.972+0.041.

Conclusions To obtan more acarate US-CT mach for US guided prostde planning,
the US speedn different soft tissues andthe probeinduceddeformationhasto be taken
into account.especiallywhen subcutaeousfat is thickerthan3cm or the deformaton of
abdominakkinislargerthan2cm.



