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Mathematics Modeling and Clinic Experiment of Photodynamic Therapy
for Port Wine Stain
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Abstract Treatment of port wine stain (PWS) by photodynamic therapy (PDT) has been under development over
last years. To study the acting factors on vascular selectivity of photodynamic and help the doctor confirm therapy
plan in clinic, the mathematics modeling of photodynamic therapy treating port wine stain is built. The modeling
include light distribution in tissue, production of singlet oxygen, diffusion of photosensitizers and photobleaching.
Using the model, a problem of therapeutic effect in clinic is analyzed and a new therapy scheme is recommended.

The scheme is proved to be effective in the clinic experiment.
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Fig. 2 Model of port wine stain
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1 REERMOEN 532 nm BRBXHEESH
Table 1 Optical properties of epidermis, dermis and
blood vessel for wavelength 532 nm

ta/em™ gy /om™! g n
Epidermis 23 530 0.775 1.37
Dermis 2.4 240 0.775 1. 37
Blood vessel 266 473 0.995 1.33
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Table 2 Information of patient

Sex Type
Number Age
Male Female P1 P2 P3 P4 P5 Pé
Experimental group 50 13.949.8 21 29 0 1 7 27 15
Control group 33 15.3+9.6 11 22 0 1 18 13
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Table 3 Compare of curative effect

Therapeutic effect /numbers

Therapeutic effect /%

Number
— + ++ +++ — + ++ +++
Experimental group 50 2 16 27 5 4.0 32.0 54.0 10.0
Control group 33 7 18 8 0 21.2 54.6 24.2 0.0
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