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Influence of Morphological Distributions of Melanin on Parameters Selection
in Laser Thermotherapy for Vascular Skin Diseases
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Xi'an, Shaanxi 710049, China

Abstract Ten different morphological distributions of melanin were proposed according to their formation and
migration characteristics, and the two-scale skin model was applied to investigate the influence of melanin
distribution, pulse duration, diameter and depth of pathological vessels on the radiant exposure thresholds of
epidermis and blood vessels during the laser therapy of Port Wine Stains. The results show that distribution of
melanin has a greater influence on the epidermal radiant exposure threshold, but has no obvious effect on that of
blood vessels. It is conducive to cure vascular skin diseases with more uniform distribution of melanin, smaller and
shallower blood vessels. Spray duration should be prolonged when melanin only distributes in the basal layer of
epidermis. With optimized curative effect for vascular skin diseases, long laser pulse (15-20 ms) will be a good
choice for more uniform distribution of melanin and larger blood vessels, which is close to the thermal relaxation
time of pathological vessels. Shoter pulse (<{5 ms) should be chosen for smaller and deeper vessels.
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Fig. 2 Schematic of ten different morphological distributions of melanin

1107002-3



H = # ot

DALY 5 5, R 00 3R S i Bz 440 O 38 0 1) 3 B2 2 A% gl 2 BRI %R R I s R A AN TR B 2 A
BE A PR ADEREEAR SN 5 mm 19 585 nm [k i BRHBOE T B RUR KK L BHXF TR R R FH 09 5k b
JP BT TR RO IR S VR TR BRSO 25 70 A X 3 B 2= B i 1R (EL A I A7 RE B LAY R0 . 4% )2 B ik 4
LR SR ESEINR 1 Fis!
#1585 nm kb BORHEOL IGT T 25 )2 B Bk U 3 S BOR e S0

Table 1  Optical and thermal parameters of tissue under 585 nm pulsed dye laser

Parameter Epidermis Melanin Dermis Epidermis (e) with p % melanin (m)
Density p /(kg/m®) 1120 1120 1087 pa X pY% o X(A—p %)
Thermal conductivity & /[kW/(m * K) ] 0.34 0.34 0.424 AaXp% F2.XA—=p %)
Specific heat capacity ¢ /[J/(kg *+ K)] 3200 3200 3510 caXp% FeeXA—p %)
Absorbance p,/cm ! 0.371 402.638 21.26 fam X P Y A X (A—p %)
Scattering coefficient g, /cm ™! 470 470 162.8 tam XY Fpe X (A—p %)
Anisotropic factor g 0.79 0.79 0.81 guXp% +g. XUA—p%)
Refractive index n 1.37 1.37 1.366 N X p % +n.XA—p%)
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Fig. 3 Axial temperature distributions of tissue
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