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Abstract Laser irradiation is the most acceptable therapy for port-wine stain (PWS) patient at present time. Its
efficacy is highly dependent on the energy deposition rules in skin. To achieve optimal PWS treatment parameters a

better understanding of light propagation in PWS skin is indispensable. In this paper the structure of normal skin and
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used in choosing optical dosage. Further simulations can be used to predict optimal laser parameters to achieve high-

the pathological character of PWS skin was analyzed in detail and the true structure were simplified into a hybrid
layered mathematical model to character two most important aspects of PWS skin: layered structure and overabundant
dermal vessels. The basic laser-tissue interaction mechanisms in skin were investigated and the optical parameters of
PWS skin tissue at 532 nm was calculated which the therapeutic wavelength of our clinical treatment is. Monte Carlo
efficacy laser treatment of PWS.
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Table 1 Sketch map of port wine stains

Skin structure Thickness /pm

Stratum corneum ~10

Stratum lucidum

Epidermis Stratum granulosum 100
Stratum spinosum
Stratum basal
. Papillary layer ~640
Dermis )
Reticular layer 1000~3000

Hypodermis| Hypodermis
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Fig. 1 Geometry of skin model
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Table 2 Optical model of port wine stains at 532 nm

pa/cm ps/cm™! g n
Stratum corneum 181 2200 0.9 1.45
Epidermis (contains 3. 8% of melanin) 6 515 0.7737 1.4
Papillary dermis  dermis 0.53 183 0.7337 1.4
blood 266 473 0.995 1.33
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Fig. 2 Geometry of incident beam
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Fig. 4 (a) Geometry of multilayered vascular; (b) photon deposition of multilayered vascular. Incident facular diameter is

0.5 mm; (c) the same as (b) except that facular diameter is 1. 0 mm
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