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Purpose: To develop an interstitial multispectral dif fuse optical tomography (iDOT) systemto quantify
optical properties, drug concentration and tissue oxygenationof prostatebefore and after photodynamic
therapy(PDT).
Method and Materials: iDOT system usescontinuous-wave measurements from 12 motorizedisotropic
detectors insertedin theprostate.Opticalpropertiesof prostate werereconstructedusing single-wavelength
measurements at 732nm.Six point-sourceswereintroduced interstitiall y. Multispectral iDOT acquired the
absorptionspectra in 650-850nmregion emitted from 6 optic fibers connected to a halogenlamp. The
multispectral method directly reconstructstissuechromophore concentrations and Mie scattering factors
through incorporation of a priori anatomic information and spectral properties. The accuracy and
convergence of the reconstruction algorithms were testedin mathematicalphantomswith known geometry
and optical property distribution. Clinical iDOT were performed on 12 patientsfor single-wavelength
opticalproperty measurementand2 patientsfor spectralmeasurements.
Results: Phantom study results demonstrated that iDOT can reliably recover the optical properties,
chromophoreconcentrationsandscattering factorsin clinical-relevant geometrieswith fast convergence.In
clinical studies, theaveraged reconstructedpretreatment µa and µs’ at 730nmvariedbetween.003mm-1 and
.162cm-1(mean.03±.02mm-1) and.11 and 4.4mm-1 (mean1.4±1.1mm-1) among12 patients. Theabsorption
coefficients for some patientswere significantly reduced post-treatment due to photobleaching of the
photosensitizer. For multispectral measurements, the pretreatmenttotal hemoglobin concentrationwas
found between51µM and370µM, with oxygensaturation of 67%-90%. There wasno significant change
post-treatment. The pretreatmentphotosensitizerconcentrationvaried from 1.4 to 9.2ng/mgfor 2 patients.
Up to 66% decreaseof photosensitizerconcentration was observed in one patient in the post-treatment
measurements.
Conclusion: Preliminary clinical resultsshowed significant inter- and intra-prostatic variation in tissue
optical properties, oxygenationand photosensitizerconcentration, suggestingthat parametersother than
anatomical information shouldbeconsideredfor PDT treatmentplanning.
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