AbstractlD: 7816 Title: ImageGuided PhotodynamicTherapyof ProstateCancer

Purpose: This studyanalyzesthe resuls of imageguidedprostatephotodynanic therapy
(PDT) that integratesPDT dosimery, light source optimization, computerizedlight
power adustment, and volumeric red-time light fluencecalculationto deliver uniform
phobdynamic doseto the target volume (prostde) and sparesthe critical structures
(rectumandbladder)

Methods and Materials: All proceduresare unde the image guidanceof transrectal
ultrasound. The PDT dosinetry includesmulti-channekreaktime in-vivo light dosimetry,
absrption andfluores@ncespedroscopy for 3D optical propertiesdrug concentrations,
andtisste oxygenation Drug concentrationis alsodeterminé usng fluorescercefrom a
single optical fiber. Thesemeasuremets are madebefore and after motexafin lutetium
(MLu)-mediatedphotodynanic therapy (PDT) using a computerize stgp motor. The
light fluence rate distributionsare also measired along the cathetersduring PDT and
comparedto the 3D volumetric light fluence calculations. Red-time light fluence
calculationwas performedon the 3D targetvolumesusng ultrasoundimage guidane.
An optimization algorithm detemines the light sourcestrength, lengths, location, and
retraction for cylindrical diffusing fibers (CDF) basedon the 3D hetergeneus opticd
propeties. The resultirg light sourcepoweris feedbackinto a 12-channelbeamsplitter
that is connectedo a motorizedattenwator systemto control the light sourceintensity
interactively duringPDT.

Resuls: Preliminary datahave shownwidesprea heterogeniéies of opticd propeties
and phobsensitizingdrug distribution. As a reallt of these heteogeneitiesmethodsto
guantfying the threedimensiona (3D) distributions of thes quantities in individud
prostateareessentil for the suacessful applicationof PDT. Compaison of light fluence
rate betweenreakttime measurenents and cdculation is performed in hetergeneos
mediumandthe standard deviations are within 30% with a simplified modeland better
than11%for animprovedmodel

Conclusions: We have shownthe rationaland potentialfor an integratedsystemthatis
capableof obtainingcritical parameers (light, drug,andoxygenationandusingthe PDT
dosmetry resultasfeedbadk to optimize treament delivery. We concludedthat a real-
time dosimetryandfeedback systen for monitoring PDT doseduring treamentis both
achievableandrequirel for clinical interstitial PDT applications

Educational Objectives

1. To explainthebasic principleof PDT dosimety.

2. Toreviewexplicit PDT dosimery techniquedo chaacterizetissueopticd properties,
drug concentration, tissueoxygenconcentrationand PDT efficacy.

3. To discussthe rational and requirementfor a feedbacksystem incorporatingPDT
dosmetry, PDT doseoptimizaion, and computeizedlight delively.

4. Summarizaéheclinical resultsof Progate PDT.



