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A LED BASED IMAGING SYSTEM FOR 
OPTIMIZATION OF PHOTODYNAMIC THERAPY 
OF BASAL CELL CARCINOMA

Rolf B. Saager, David J. Cuccia, Steven Saggesse, 
Kristen M. Kelly, Anthony J. Durkin

Beckman Laser Institute and Medical Clinic, University of 
California, Irvine, CA; Modulated Imaging, Inc., Irvine, CA 
Background: PDT offers the potential for enhanced treatment of 
BCC skin cancer without the detriments associated with current 
treatment methods: healthy tissue loss, scarring. Yet, PDT has 
still not achieved the consistent performance required to gain 
widespread clinical acceptance for treatment of skin cancer. One 
particular limitation is a lack of quantitative tools to perform in 
vivo dosimetry that monitors the light dose during therapy. Even 
when dosimetry is used, lesion variability leads to treatment 
plans that are not optimum. To this end, we have developed a new 
quantitative imaging device that may enable optimized therapy. 
Study: Clinical imaging of BCC lesions was performed using 
Spatial Frequency Domain Imaging (SFDI). SFDI can quantify 
spatially resolved absorption and reduced scattering coefficients. 
With knowledge of these properties, it is possible to address 
critical aspects of PDT dosimetry including: (1) therapeutic light 
dose within the affected tissue, (2) oxygen supply necessary to 
generate destructive radicals within the lesion and (3) 
photosensitizer distribution and uptake within the tissue. We 
present a device designed to address these aspects by: (1) 
determining the optical properties at the therapeutic wavelength,
(2) deducing spatially resolved absorption values to determine 
blood oxygenation in the tissue microvasculature, and (3) 
quantifying fluorescence from the photosensitizer by 
compensating for native tissue properties.
Results: Preliminary clinical study of nine lesions demonstrate 
that optical properties vary greatly both spatially (101%, 48%) for 
absorption and reduced scattering, respectively, and from patient 
to patient (102%, 57%). Oxygenation maps may be generated at
50-mm resolution. Fluorescence signals from the photosensitizer 
can be accurately converted to drug concentrations to within

� 0.2mg/L.
Conclusion: These preliminary results indicate that this
technique provides quantitative, non-invasive assessments
which characterize lesions based on physiologic parameters
that are inaccessible to clinicians. This technology may lead to
the development of subject and lesion specific treatment
strategies.
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