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Effects of Blood Vessel Parameters on the Photo-Thermal
Interactions during Selective Photothermolysis
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Abstract Using a 3D photo-thermal model for selective photothermolysis (SP). the effects of blood vessel
parameters, such as blood vessel diameters, locations and numbers, on the photo-thermal interactions during SP were
numerically studied. The numerical results show that the thermal damage rate of the targeted blood vessel would be
decreased if there are other blood vessels existed in the neighboring region, the dimensions of which are determined
by the diameter of laser beam and laser wavelength. Generally, if the other blood vessels are outside the laser beam,
or deeper than 1 mm for 585 nm laser, their effects are neglectable. The study can be used for scheming and
optimizing the clinical laser treatments.
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Table 1 Human skin optical properties at a laser

wavelength of 585 nm

Skin Absorption Scattering Anisotropy
component coefficient /em™ ! coefficient /em™!  factor
Epidermis 40 470 0.79

Dermis 1.9 129 0.79

Blood 191 467 0.99
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Fig. 2 (a) Profile map of deposited laser energy in the tissue; (b) profile map of thermal damage in the tissue. The x-=

plane (y=0); single blood vessel; diameter: 160 pm; x position of the blood vessel axis: 0; depth: 480 pm
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Fig. 3 (a) Effects of x position of blood vessel axis on (a) deposited laser energy and (b) thermally damaged rate of

the blood vessel. Single blood vessel; diameter: 160 pm; depth: 480 pm
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Fig. 4 Effects of blood vessel depth on (a) deposited laser energy and (b) thermally damaged rate of

the blood vessel. Single blood vessel; diameter: 160 pm; x position of the blood vessel axis is 0
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Fig. 5 Effects of blood vessel diameter on (a) deposited laser energy and (b) thermally damaged rate of

the blood vessel. Single blood vessel; depth of the blood vessel top: 400 um; x position of the blood vessel axis is 0
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Fig. 9 (a) Profile map of deposited laser energy in the tissue; (b) profile map of thermal damage in the tissue. The a-
plane (y=0); number of blood vessels: 1X8; diameters: 160 pum; arranged at intervals of 250 um., and x position of

the left side blood vessel axis is 0; depths: 480 pm
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Fig. 10 (a) Profile map of deposited laser energy in the tissue; (b) profile map of thermal damage in the tissue. The a2
plane (y=0); number of blood vessels: 3X7; diameters: 160 um; arranged at intervals of 250 pm, and x positions

of the blood vessel axes in the middle row are 0; depths: 230 pm, 480 pum and 680 pm respectively
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