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Abstract Body:
Online monitoring of the blood flow and thrombosis formation induced by laser irradiation is critical to reveal the bio-heat transfer mechanism and successfully implement the laser surgery of vascular dermatology. In comparison with traditional methods, laser speckle imaging can achieve non-invasively online monitoring of blood flow and thrombosis formation during laser irradiation. However, low signal-to-noise ratio (SNR) and spatial-temporal resolution of traditional laser speckle imaging limit its application. In this work, a laser speckle blood flow imaging system based on a stereo microscope was constructed. A 632 nm He-Ne laser was employed to illuminate the sample and the speckle was detected by a sCMOS camera. An anisotropic diffusion filter technique was developed to achieve online monitoring of the transient thrombosis formation during transient laser surgery. The temporal contrast image was processed by anisotropic filtering algorithm to increase the image SNR by 10 times and the temporal resolution by 5 times compared to classical system reported in the literature. Based on the new imaging system, the visual observation of label-free laser-induced thrombus and vascular damage can be achieved. Through the optimized design of the light path and the application of the anisotropic diffusion filter, the thrombus during transient laser surgery can be observed by naked eye and the blood flow velocity can also be measured. The technique provided a powerful tool for hemodynamic monitoring and bio-heat transfer investigation.
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