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Infrared temperature mapping of the interactions among high power lasers, blood vessels and
tissues

Abstract

AIM: This study simulated the temperature profiles of vessels and organs subjected to high power heating during a
laser-induced interstitial thermotherapy (LITT) through a series of in vivo and in vitro experiments.

METHODS: One rabbit under anesthesia was irradiated on different positions of ear by CO, laser applicator (produced
by Beijing Kedian Microwave Electronics Co.,Ltd) with wavelength of 10.6 mm. The thermal reaction of the irradiated
rabbit, in the regions with few or rich blood vessels, was observed. Two days later, the rabbit was anesthetized to death,
and its stomach, liver, lung, kidney and heart were taken out for irradiation respectively. The infrared thermometer was
adopted to map the instantaneous temperature image of the testing object.

RESULTS: @When the laser heating was not powerful enough to completely cut off the blood vessel, temperature
recovered more quickly in the region with rich blood vessels, compared with that in the region with fewer blood vessels.
When focusing the laser heating to the main biood vessel, not only blood supply of the downstream and the heating could
be cut off, but blood supply of the upstream would be affected.@Under the same laser beam frequency, heating power and
duration time, stomach was the most to be ablated and the largest temperature gradient accurred in kidney.
CONCLUSION: (DlLocal blood perfusion influences the laser effect. @Due to varied thermal capacity, absorption and
reflectance to laser heating, various organs will have different laser penetration depths and temperature changes.
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