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Application of Simplified Biological Heat Transfer Model in Cryosurgery
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[Abstract] In this paper, polynomial fitting combined with clinical experimental testing methods is used to study
the reasonable simplified method of blood perfusion rate calculation model, and the effect of the simplified tissue
blood perfusion rate calculation model on the prediction accuracy of the biological tissue temperature field in the
lesion area is analyzed in detail. The results show that when the blood perfusion rate calculation model is
simplified by the boundary temperature of the tumor non-freezing zone, compared with the classical segmented
calculation model, the simplified model has an average calculation deviation of 0.6-2.7 °C for the tissue
temperature around the tumor's large blood vessels. The average deviation from the measured value is 1.6-3.8 °C.
Considering the fitting error and the uncertainty error of the temperature segmentation threshold, the maximum
error of the simplified model is about 2.5-4.0 °C, and the calculation accuracy meets the clinical requirements. By
performing clinical cryosurgery on rabbit airway tumor tissues with typical vascular configurations, it is verified
that the simplified model has an average prediction accuracy of tumor tissue temperature field within 3 °C, which
proves that the simplified model has the feasibility of guiding clinical surgery.
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