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Abstract

In order to minimize bleeding during surgical intervention, laser devices make

it possible to produce local heat for cauterization and to reduce the blood loss

at the site of the incision in the skin. However, the method is sometimes asso-

ciated with local overheating and tissue partial vaporization. We present a 3D

Finite Element Model (FEM) hierarchical model to simulate the effect of heat

produced by different surgical laser devices on the skin. The model includes the

macro-molecular, cell and tissue scales. The model follows the bio-heat equa-

tion where the transient heat diffusion includes heat conduction in the tissue,

convection with the surrounding air, the metabolic heat and the heat source

of the laser device. The laser heat flow propagating in the skin was assumed

to exponentially decrease from the opening edge of the wound. A set of differ-

ent lasers were tested on live porcine skin under general anesthesia. The skin

morphology of harvested samples along the wound was digitally surveyed in

light microscopy observations of the skin specimens that had been previously

stained with an anti-swine antibody. The biological constituents of the skin

tissue were modeled as separate continua of specific thermal properties taken
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