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In this paper, we investigate the thermal response of skin tissue to high-intensity focused ultrasound (HIFU) by means of infrared
(IR) thermal imaging. For skin tightening, a 7-MHz ultrasound transducer is used to induce irreversible tissue coagulation in porcine
skin. An IR camera is employed to monitor spatiotemporal changes of the temperature in the tissue. The maximum temperature
in the tissue increased linearly with applied energy, up to 90°C. The extent of irreversible tissue coagulation (up to 3.2 mm in
width) corresponds well to the spatial distribution of the temperature during HIFU sonication. Histological analysis confirms that
the temperature beyond the coagulation threshold (~65°C) delineates the margin of collagen denaturation in the tissue. IR thermal
imaging can be a feasible method for quantifying the degree of thermal coagulation in HIFU-induced skin treatment.
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Fig. 1. Experimental set-up for thermal imaging for HIFU sonication.
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Fig. 2. 2D and 3D thermal images of coagulation point during HIFU sonication.
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Fig. 3. Quantification of temperature elevation: (a) peak temperature
as function of energy and (b) spatial distribution of temperature.
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