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Purpose: To improve prostate-cancerimaging by making use of independent prostatetissueproperties
sensed by multiple imagingmodalitiessuchasthecholine-to-citrateratio detectedby magnetic-resonance
(MR) spectroscopyin conjunction with parametersof ultrasound (US) echo-signal spectraand clinical
variables.

Method and Materials: Ultrasonic (US) radio-frequency (RF) echo-signal data,and clinical variables
including prostate-specific antigen (PSA), were acquired during biopsy examinations.A neural-network
classifier was trainedusingspectral parameters computed from the RF data.Biopsy-core histologywas
usedas the gold standard.Classifier performance wasassessedusing ROC analysis.A look-up table that
returned cancer-likelihood scoresfor spectral parameterand PSA combinationswas usedto generate
tissue-type images(TTIs). 3-D renderings of the prostate were generatedfrom transverseMR and US
scansto determinefeasibility of combining thetwo imaging modalities.The MR 3-D volumewaswarped
in 3-D using the US volume as a referenceto compensatefor the distortions introducedby the larger
endorectal probeused in MR imaging.

Results: The ROC-curve area for US neural-network-based classification was 0.84 compared to the
ROC-curve area of 0.64 for B-mode basedclassification. Cancerous regions that were not visible in
conventionalUS imageswererevealedin the TTIs. Co-registration of 3-D prostatephantomUS and MR
imagesafter warping wassuccessful.

Conclusions: TTIs basedon neural-network classification of US andclinical parametersshowpromise
for improvingthedetectionof prostatecancer. Warping 3-D renderings of theprostateto compensate for
thedeformationsintroducedby different probesappearsto befeasible. Consequently, we wil l be able to
produceaccuratelyco-registered3-D dataderivedfromUS and MR to improvemethods for visualizing
prostate-cancerfoci. Successin combiningthe two imagingmodalitieswil l bevaluablefor depicting
cancerousregionsin theprostatefor biopsy and treatmentplanning andtreatmentmonitoring.


